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The New Steam Engine Indicator. pieces, for in fact no pieces at all are intro- The slot curve is that peculiar curve, all the motion work to be freely revolved as 
eee duced, especially to give the motion parallel- which would be described by the guide roller the pencil is brought to the paper. By simply 

Our readers may have noticed, that, at ism. If parallelism were not desired the same as ascribing point, while the pencil was being unscrewing the cylinder cap, the whole mo- 
sundry times within the last year, we have number of pieces would be required. It will moved in a true line. This it will be seen tion work is removed as one piece. No small 


alluded to a new engine indicator as being be noticed that the piston rod, which is insures an adsolutely correct parallel motion to parts of the motion work need be removed, 


prepared for the market. 

These allusions have led to such 
lively inquiry among such of our 
readers as are interested in steam 
work, that it is with peculiar pleas- 
ure we are enabled in this issue to 
lay before them complete illustra- 
tions of the new instrument, and 
also such description of its points 
of novelty as will enable them to 
judge of its merits. 

The instrument is now in the 
market, and, we should judge, not 
prematurely, since our first brief 
announcement of the existence of 
this new instrument, the whole 
interval has been consumed in the 
construction of special machinery 
for the systematic manufacture of 
it, upon plans which are likely to 
insure a uniformity of excellence 
in construction, and, at the same 
time, insure an economical pro- 
duction. 

While we are not advised as to 
the prices of the new instrument, 
we are led to believe that the pur- 
chasers will receive a full share 
of the benefits aris- 
ing from the sys- 
tem of manufac- 
ture referred to. 
If the system of 
manufacture pro- 
posed, will give to 
purchasers an in- 
strument of such 
high character as 
those we have 
seen, at a price less 
than is usual for 
indicators, we feel 
that we may con- 
gratulate those 
among our readers 
who are interest- 
ed. 

In our issue of 
December 20th, 
1879, our corres- 
pondent, ‘* Chor- 
dal,” in reviewing 
the growth and 
modifications of 
indicators, briefly 
described, among 
others, the Tabor 
indicator, and ven- 
tured the predic- 
tion that it had a 
future. The Tabor 
instrument, so 
briefly referred to 
by ‘‘Chordal,” is 

the new indicator, 
and the two ac- 
companying illus- 
trations will give 
a good idea of its 
general make up. 

































NG MACHINE 


7 a 
ad 
\\ a) 

Att att 
ar ww \, . iid 





New STONE AND MARBLE CuTTinG MACHINE.—SEE PAGE 2. 


The most striking feature, and in fact, the jointed to the piston and the pencil lever, 


main point of novelty in design, : 
instrument, is the parailel motion. 


This slot is curved and 
works over a guide roller set in the cylinder 


ibout the as usual, is slotted. 
In de- 


scribing this parallel motion, we can hardly cap. The rear end of the pencil lever is 


Say that it consists of few pieces, 


or many pivoted to the usual radius link. 





the pencil. No moving parts are added, and 
those essential to the motion are peculiarly 
light and substantial. 

The guide roller is journaled in a free 
collar, held in the cylinder cap. This allows 





when springs are changed, or when 
a general interior inspection is re- 
quired. This feature seems to be 
of peculiar value and should be 
appreciated by those indicator 
users, who have had the misfor- 
tune to lose small parts, which 
were necessarily removed when the 
indicator was opened. This feat- 
ure permits the use of substantial 
and permanent steel screws for all 
the joints, as they seldom or never 
require separation. A section of 
the pencil lever would be a flat, 
oval; it is very light and solid. The 
pencil socket is arranged to fit 
Faber’s Siberian leads. The pencil 
lever, piston rod, and radius link 
are all of steel, spring tempered. 
The small number of motion parts, 
and the lightness of those used, 
reduce the error due to momentum, 
to a point beyond which it seems 
impossible and unnecessary to go. 
The friction, which might at first 
be thought to exist at the guide 
roller, is found not to exist. What 
little friction there is, is that due to 
the conversion of 
an arcal motion 
into a parallel one, 
and this much 
frictionis inherent 
in any possible de- 
vice for so convert- 
ing the motion. 
The friction of 
any of these parts 
may be called wm- 
material in any of 
the well known in- 
dicators, as its 
amount is an in- 
considerable trifle, 





compared with the 
energy of the 
steam acting on 
the piston. The 
momentum of the 
parts, however, be- 
comes a matter of 
grave concern,and 
every effortshould 
be made to keep it 
ataminimum. 
The piston spring 
(40 lbs. per inch) 
and parallel 
motion in the 
Richards Indi- 
cator weigh 2.875 
ozs. (avoirdupois), 
oad and in the Thomp- 
son 2.125 ozs., 
while those of the 
Tabor instrument 
weigh 1.427 ozs. 
The piston, piston 
rod, and pencil 
lever together 


weigh only 9.655 drams or # ozs. 

The piston is much longer than usual. It 
is very light, being made of nickel casting, 
very much lighter in fact than the illustra- 
tion shows. 


The piston is brought to the 
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exact area of one-half a squa@re inch, and the 
lever multiplies the extent of motion in the 
usual proportion. The piston has a single 
capillary packing groove, and its whole 
action is remarkaly nice. The springs, both 
as to range and general structure, are simi- 
lar to thosein the Richards and Thompson. 

The rotation of the top work is effected by 
a handle, as usual, but a controllable limit is 
put upon this motion, by means of a con- 
venient thumb screw in the top band, bear- 
ing against a projection on the drum bracket. 
This screw is so located that it may be ad- 
justed by the hand, while putting the pencil 
to work. 

There is nothing peculiar about the struc- 
ture of the cylinder, save in its peculiar 
external plainness. The usual form of cock, 
not shown in the illustration, is provided, 
but a change has been made in the plan of 
attracting the indicator to the cock. The 
usual compound screw coupling, on account 
of the difficulty of properly timing the two 
threads, is omitted, and a simple union nut 
with finger levers substituted. This nut, 
never being removed, serves to protect the 
taper and ground surface of the tail piece, 
which fits the socket of the cock. Upon 
loosening this nut it separates the joint with- 
out danger of injury to the parts. 

The paper drum is made very much lighter 
than usual, and the paper clips are of tem- 
pered steel and quite flexible. The lower 
guide pulleys are self-adjusting in their line, 
as the bottom nut is arranged not to pinch 
on the swivelling piece, which holds them. 
The paper drum revolves upon a. steel 

“spindle, upon which the bottom nut is 
screwed. The nut inside the drum is simply 
a milled head, firmly screwed on the upper 
end of the spindle. 

The recoil spring is seated in a cup on the 
bracket, and the outer end of the spring is 
fixed to the cup. The inner end of the spring 
is hooked on by the hub of the drum base. 
A stop-block on the cup, engaging with a 
lug in the drum base, forms the stop for the 
recoil motion. If the spindle be slacked 
somewhat, the drum base may be revolved 
over the stop-block, and more or less tension 
given to the recoil spying. 

The whole instrument is very much lighter 
and more portable than any others we have 
seen. Its weight complete, with cock at- 
tached, is three pounds, six ounces. The 
Thompson indicator weighs about one 
pound more than this, and the Richards in- 
dicator about a pound and a half more than 
this. This reduction of weight, of course, 
becomes a matter of special value only when 
circumstances require hand carriage of 
instruments. The workmanship of the in- 
struments is excellent, and their behavior in 
use is very fine. We might, perhaps, have 
done well to present diagrams as produced 
by this instrument, but we shall have occa- 
sion to do so in a future issue. 

The diagrams produced are 
A seventy-five pound 
thirty spring, 


admirable. 
card, taken with a 
at two hundred and sixteen 
revolutions, and retracing its line continu- 
ously for fifty revolutions, shows a clean, 
sharply cut, unvarying card of the most 
delicate accuracy. 

A seventy pound card, taken with a thirty- 
two spring, at three hundred and eighty-five 
revolutions, gives results so perfect as to 
almost lead to the conclusion that high speed 
need not interfere with accurate indicator 
work, 

The construction of this instrument seems 
to open up a way for high pressure diagrams 
made with low tension springs, even at the 
highest of modern high speeds. This instru- 
ment may be used either right or left-handed, 
the necessary changes requiring only a few 
moments. The Tabor Indicator is made by 
the Ashcroft Manufacturing Co., 53 Sud- 
bury St., Boston, Mass., to whom all inquir- 
ies should be addressed. 
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The works of Nathan & Dreyfus, man- 
ufacturers of injectors, oilers and other brass 
work, next building to the office of the 
AMERICAN MACHINIST, were destroyed by 
fire, April 18th. The loss is estimated at 
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New Machines for Carving and En- 


graving. 


Our illustration on the first page repre- 
sents a new design of machine designed for 
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equivalent to a vertical movement of 
three-eighths of an inch. The reader 
will observe that the tools when in 
operation have a reciprocating, rotary 
motion. The running parts are all of 
steel. The cutting tools are made from 
pieces of steel shaped like a carpenter’s 
gouge. One of these tools is attached 
to each of the tool-holders, and are se- 
curely held by set screws. These tools 
are placed with the hollow part inward; 
thus the two form a circle. The edge 
of each is made to project beyond the 
other, in order to produce a smoother 
and better surface. The velocity with 
the cutters revolve about 1,000 revolu- 
tions per minute, which will cause 6,000 
blows from the tools. This machine 
will take about 1-32 of an inch at each cut 
from a block of granite, while it will 
take 1-8 of an inch from soft limestone. 
The faster the tools revolve the longer will 
they wear, and the machine is relieved from 
excessive wear and tear. These conditions, 
of course, have a certain economical limit. 


| 


\ ' 

eT bi, 
ATMA TT 

Ea UNA 


= 


Ht 













in 


ii] 


Mn 


| 











ae, 


I 


if 
= 
i 





sows Mii 
\ 


working stone. This machine is publicly 


exhibited in operation at No. 210 Fulton 
Street, in this city. 
The machines are divided into three 


classes—viz., those for working metal, wood 
and stone. Each of these classes embody 
the same principles, although they are en- 
tirely different in size and appearance. The 
machine referred to, for working stone, is 
designed for dressing or planing stone sur- 
faces. A frame is mounted upon four legs, 
which are extra heavy to give firmness to 
the machine while working. A platen or 
carriage is made to move along the top, 
sliding in Y grooves. The cutting appara- 
tus is attached to a vertical drum, and con- 
sists of a spindle divided in the center. 
Each of these pieces (which are called tool- 
holders) is provided with a steel pin, upon 
which is a conical-shaped steel roller. This 
roller moves in a grooved cam, with the 
largest part of the roller towards the out- 
side. 

The referred to so arranged 
that for every revolution of the spindle each 
of the tool-holders receives three recipro- 


is 


cam 





$50,000. 


cating motions, which in this machine is 


Voop-WorRKING MACHINE. 


The tools upon this machine are said to 
have stood a running test. of 45 minutes, 
during which time the tools struck about 
270,000 blows before requiring to be sharp- 
ened. To re-sharpen the tools, they are re- 
moved from the machine and fastened to a 
steel holder. They are then heated and 
driven into a hollow die, which has a hole in 
it corresponding to the diameter of the tools 
required. A steel cone is placed in the cen- 
ter of the hole and shapes the inside of the 
tools, leaving the edge about 1-32 of an inch 
thick and of equal length. The machine is 
self-acting, and all the parts are simple and 
well proportioned. When first introduced 


the working parts were considered too light. 


A stronger and more substantial head has 
been substituted, and at the present time it 
seems to perform its work in a very satisfac- 
tory manner. The surface of the stone is 
left solid and free from “ stunning,” which 
is very necessary where the work is to be 
afterwards polished. 

As the tools are guided upon planed sur- 
faces, a plane surface is reproduced upon the 
stone, which avoids the necessity of frequent 


tests and measurements. The wood work- 





ing machine is used for cutting letters and 
decorations upon advertising signs and other 
articles of wood. The design is made up of 
movable metal type, and when completed is 
attached to the reverse side of a board. The 
wood to be operated upon is clamped to the 
opposite side. A guide pin, corresponding 
in size to the cutters, is located directly 
under the center of them. The metal form 
is now placed over the guide pin and the 
cutters adjusted tocut to the required depth. 
By moving the work about, so that the guide 
pin touches all parts of the metal form, it is 
reproduced upon the surface of the wood. 
In this manner, any number of signs or orna- 
mental designs can be quickly produced. 
This machine can be applied to numerous 
branches of carving. A blower pipe is in- 
troduced under the cutter head, by which 
the chips are removed from the work. The 
metal working machines are, in principle, 
like the others, only smaller. In doing finer 
work, the tools must, of necessity, be made 
smaller. The tools used for chasing and fine 
matting on jewelry and metal goods, have 
very sharp points, similar to a needle flat- 
tened upon one side. With these machines 
the thinnest die work is said to be matted 
without indentations. It is also claimed 
that this machine will produce the beautiful 
‘‘ repousse” work, which has lately become 
so. fashionable, specimens of which are 
shown in the engravings. This work was 
originally done by hand and was very expen- 
sive. These machines are intended to over- 
come the many difficulties and unnecessary 
expenses heretofore attending the produc- 
tion of hand work. The experiments now 
in progress will probably develop the true 
value of the machines. 


Extracts from Chordal’s Letters. 


Mr, Editor: 

* * * * Tf I remember rightly, my last 
letter to you commenced and ended with that 
everlasting subject—machine journals. 

I opened up as though I was going to tell 
all about journals, but before you get through 
with this letter, you, like myself, will con- 


‘\clude that there are many things Chordal 


don’t know. 

I know for certain that all journals should 
be as small in diameter as proper strength 
will permit; that the diameter of a journal 
has no earthly connection with its length; 
that plenty of bearing area will insure dura- 
bility; that a certain pressure per square inch 
of bearing area will allow durability; that a 
certain greater pressure will insure immedi- 
ate destruction; and that somewhere between 
these certain wide limits there is a pressure 
which is practically reasonable. 

But I don’t know what that pressure is, 
and I cannot approximate it. 

* * * * Tcan give you some few every- 
day figures, and let you do your own averag- 
ing. A freight car on the Pennsylvania rail- 
road, running out of this city, gives, when 
loaded, a pressure of two hundred pounds 
per square inch on the effective bearing of 
the axles. 

A pillow-block on a stationary engine up 
town, gives one hundred and twenty-five 
pounds. 

The driving axles of a certain Mogul loco- 
motive bear two hundred pounds per square 
inch, and the crank-pin and cross-head pin of 
this same engine bears twelve hundred 
pounds per square inch. 

My neighbors next door build alittle eight 
horse threshing engine, having a crank-pin 
push of sixteen hundred pounds per square 
inch of bearing surface. 

There’s precious little satisfaction in such 
figures as these. 

* * * * Tf the crank pin area of a loco- 
motive was increased till the pressure got 
down to two hundred pounds per inch of 
bearing, an increase in the width of the right 
of way would have to be secured to let them 
pass, and the telegraph poles would have to 
be moved; and if the pressure on the driving 
axles was increased to sixteen hundred 
pounds I don’t believe the engine would run 





| a week. 


Now, what’s the reason a driving axle or 
var axle won't stand the pressure that a crank 
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pin will ? They are both lubricated with the 
same stuff—to wit: miscellaneous oils mixed 
with grit sucked up from the road bed. 

* * * * Let us return to our experi- 
mental brick pile for further information. 
Assume our sliding surface at the bottom of 
the pile to be sosmall as to give some trouble. 
We can work it right along, but it needs care. 
Heavy continuous work causes it to heat, 
bind, and stick. If our sliding motion, in- 
stead of being steady and continuous, is a 
bouncing, jerky one, we can get along better. 
We investigate and find that though we dose 
the thing with lots of oil, only a trifling 
quantity stays to do business. This quantity 
is just sufficient to form a film of globules 
between the surfaces, just like a single layer 
of our buckshot. 

If the pressure is continuous, the surplus 
oil, forced out, can’t get in again, and when 
the little that was in gets smashed up and 
useless the whole thing gets dry and heated 
and cuts. 

There’s plenty of the surplus oil being 
around anxious to do some good, but the 
pressure don’t let up long enough for this 
oil to get in between the surfaces. If our 
whole load is lifted every second -or two, 
fresh oil is sucked in between the surfaces, 
and every thing works better. There’s a sort 
of a slap to a crank pin bearing, and this 
very thing is tu the benefit of the bearing. 
The crank pin of a passenger-engine is prac- 
tically worn on one side only, but 
this same side is constantly shifting 
from one side of the brass to the 
other; not with a rubbing motion 
only, but with a total let up and shift- 
ing of the pressure on the brasses. 
A car axle won't do this. It’s just 
a solid demnition grind on a shifting 
surface it is true, but with no let up 
on the pressure. 

* * * * There is still more in 
the brick-pile. We can see how 
theory, as some folks call it, and 
practice should go together. Let us 
suppose that you, Mr. Editor, was 
the party who did the experimenting 
with the bearing under the pile of 
bricks; that you spent six months’ 
time, five hundred dollars in money, 
and used up lots of good judgment 
aud patience; that all this happened 
one hundred years ago; and that you 
write down in your little book: ‘“ A 
hard steel plate, sliding on a hard 
brass plate, lubricated with good 
lard oil, works well under a load of 
brick giving a pressure of five hun- 
dred pounds per square inch of bear- 
ing area, if the surfaces are in good 
shape.” Let your name be Morin, 
and assume that in course of years your little 
book gets printed and accepted as an author- 
ity on such subjects. 

Now then, please to imagine Mr. Wyckoff 
getting up a machine having a horizontal 
sliding surface operating under great weight. 
Young Tom Sackett, who calls himself an 
engineeer, watches Wyckoff on the job. 
W yckoff’s heavy load is, by a coincidence, a 
pile of bricks, and his good judgment tells 
him that a brick surface won’t wear worth a 
cent, so he proposes to put brass and iron 
He makes 
the surfaces the size of something else at the 
bottom of the pile. He don't ‘‘ theorize” 
over the matter, fer he is a practical man, you 
know. 

Tom asks Wyckoff how big these surfaces 
are; and W. says: ‘‘They look all right.” Tom 
says if he was building that thing he would 
figure on it a while and try and get it right 
the first time. Wyckoff says: ‘‘I don’t be- 
lieve any in your theories. It is simply stuff 
out of books. I have been thirty years at 
this business and I guess I ought to know 
how big a bearing to put under a pile of 
bricks.” This thirty-year business is the old 
millwright’s gag and Tom hears it often. He 
retorts by saying: ‘‘I know men who have 
been at the business sixty years, and they 
don’t know half as much» as you do, Mr. 
Wyckoff. I may have learned something 
yesterday that you never dreamed of. Your 
thirty-years’ experience printed in a book and 
proven by others might save many a mana 





surfaces where the wear comes. 
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peck of trouble and anxiety some fine day.” 
This whole discussion goes on pleasantly, 
and Tom has touched Wyckoff in a tender 
spot—the thirty-year place. He begins: to 
wonder if, after all, this thing he has mis- 
named ‘‘ theory” is simply a knowledge of 
the successful experience of other men. 

Tom follows him up and says: ‘‘Now, Mr. 
Wyckoff, you may have those plates plenty 
big enough, but it’s all luck if you have. Other 
men have done just such jobs, and they have 
worked with them till they were right, and 
there are ways of getting at the facts. You 
make your plates, and I will hunt up the 
documents and figure on the thing.” 

* * * * Enter Tom on Wyckoff’s 
premises the next day with a scrap of paper. 
He says to Wyckoff: ‘‘I find by consulting 
standard authorities that a hundred years 
ago a Frenchman, named Morin, experi- 
mented with sliding piles of brick, at great 
cost of time and money, and he gives the 
results of his labors. I have figured on your 
pile of brick and find that, according to 
Morin, you will have to make your plates 
twelve times as large as you intend, or you 
will have lots of trouble and a total failure.” 

Wyckoff winces some and finally gets 
around the matter by telling Tom that a 
person so much interested in a thing had 
better undertake the superintendence of the 
job. It’s a bargain and Tom takes hold. 

* * * * The plates are done under 
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anything within the power of mortal man, 
and they make a strong associate point by 
acknowledging their individual weakness. 

* * * * T never expected to see the 
names of Wyckoff and Sackett associated so 
closely. Wyckoff and the elder Sackett have 
always been friends. They were cubs, and 
jours and tramps together, and now that 
they are in some degree competitors they 
are neither cordial or at lozgerheads. 

But young Tom Sackett considers himself 
a bright and shining light, and, being a 
gentleman of elegant leisure who likes to 
work, he can generally be found in the dark 
est and most benighted places. He natur- 
ally gravitates towards the premises of 
Wyckoff. Tom has good sense and is of 
benefit to all concerned. 

* * * * T ought perhaps to tell you, 
Mr. Editor, that the elder Sackett is not what 
Wyckoff would call a ‘‘theorist.”” He is 
simply a skilled mechanic with tip top busi- 
There is no science in him and 
he knows the value of science. He bases his 
whole practice, so far as originality is con- 
cerned, on the accuracy of mathematics, and 
he don’t know a logarithm from a twinge of 
the lumbago. Sackett keeps men skilled in 
these arts and he uses them. He never puts 
his foot down without knowing before hand 
what happened to other men who have step- 
ped on the same spot. 


ness sense, 


He is no genius and 
can’t contrive anything, but he keeps a genius 
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Tom’s directions,and after the machine starts 
up he watches it. It runs ten minutes, gets 
hot and stops. Tom wonders and figures the 
thing all over, and says to himself: ‘‘ If these 
big plates heat, what in the world would 
Wyckoff's little plates have done?” Wyckoff 
says: ‘‘I don't know anything about the 
Frenchman Morin, and I don’t know what 
‘coefticient’ means, but I see what’s the 
matter. These plates are so big and make so 
much friction that the thing can’t work.” 

In sheer exasperation Tom ejaculates the 
whole of Morin’s laws of friction into 
Wyckoff's ear and explains them, and 
makes Wyckoff understand. Then Wyckoff 
wants to know what ¢s the matter. 

They set a Johnny to taking the machine 
down and he soon comes around and says: 


‘* See ’ere lad, these ‘igh spots hon this ’ere | 


plate, shall hi take em down a bit.” 

Tom looks at the plates. All of the parts 
which really touched and made bearing 
would not cover a deuce of spades. He calls 
Wyckoff and shows him; and then triumph- 


antly adds: ‘“‘and Morin says the surfaces | 


must be in good shape.” And then the practi- 
cal Wyckoff turns on this young student 
and says with malicious glee: ‘‘ When you 
have worked thirty years at the machine 
trade may be you will know when two slid- 
ing plates are in good shape. I left this 
thing to you and here are the plates.” 


They consider this matter a ‘‘saw off,” 


and determine that theory and practice if 
kept from fighting, will, when united, do 


and works him hard. If the shding plate job 
had been done in Sackett’s shop its dimen 
sions would have been arranged with refer 
ence to how big it ought to be. Sackett is too 
wise to guess at a thing which can be deter- 
mined with some degree of certainty, and 
too wise to use figures he don’t understand. 
He calls himself the business manager of his 
concern, 

* * * * Again do we return to the 
sliding plates. The plates were made large 
to increase the rubbing surface,and the chap 
who planed the plates sprung them so badly 
that they only touched in spots. The big 
plates thus became little plates so far as bear 
ing was concerned, and Tom Sackett, that 
bright youth, supposed that a planed plate 
was a plane plate. 

Tom will some day learn that if a bearing 
don’t bear well, it ain’t much of a bearing. 
He will learn that a round bearing six inches 
long, if some botchy lathesman turns it 
badly, is often only a two inch bearing. 

He will learn that a six inch belt may do a 
certain work if it contacts nicely with a 
pulley, but that if some botchy lathesman 
scrapes a pulley up with the end of a file and 
leaves rings on it his six inch belt may be- 
come a three inch belt. 

* * * * A round journal touches in 
its box, on about one-third of its circum- 
ference, the balance being free. One third 
of the circumference is pretty near the diam- 
eter, and it is safe, when finding the rubbing 
area of a journal, to multiply the diameter by 
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the length, which gives the practical bearing 
surface. 

* * * * Tfa journal is not round, the 
first thing it does is to commence the work 
of grinding itself round. In course of time 
the journal will get round, but it has also got 
smaller and looser, and the metal ground off 
stays around to do mischief and do cutting. 
A journal made perfectly round in the lathe 
don’t have to go through this grinding oper- 
ation, therefore a round journal will run nice 
from the start, it don’t get loose and it don’t 
lubricate itself with iron filings. 

* * * * This applies to flat rubbing 
If you dont take the lumps 
off it will try to do so itself, and,in doing so, 
will groove badly and sprinkle itself with 
iron dust. The bearing will be in very bad 
shape just at the time it would be in very 
nice shape if the work was well done. 

* * * * A badly turned journal, while 
it is rounding itself up, will cut rings in itself, 
the same as sliding surfaces cut grooves 
while wearing the lumps down. Badly 
turned journals and badly fitted flat surfaces 
never doctor themselves. 

* * * * Tf two plates which rub 
together are found to be nice and flat, and 
bear practically all over, they will not work 
well if the file marks or any other marks run 
in the direetion of the motion. Such marks 
are, in fact, little grooves which interfere 
with the side flow of oil, and particles of cut- 
tings get into these grooves and act 
like ‘‘ pins” in a file. They scratch. 
Surfaces having finish marks in the 
direction of motion are cut already 
when The same may be said 
of journals when round. The finish 
should not leave any kind of marks 
around a journal. 

* * * * Never draw-file a pis- 
ton rod or pump plunger. Finish 
them in the lathe with well defined 
encircling finish, and 
wear will give a dead polish which 
will Never draw-file engine 
Bring them 
to a true surface by any process and 
then cross-file them lightly, even 
with emery paper, so as to show that 
there are no marks running endwise. 
Such guides will come to a dead, 
true, hard polish in a few days, and 
they will stay, if the surfaces are of 
proper size. With wrought iron, 
steel, or cold-rolled slides this is par- 
ticularly important, as there is a vi- 
cious end grain anyhow, and cross- 
finish will neutralize it. 

* * * * Scraped surfaces, aside 
from their being presumably flat, 
wear nicely as the endwise scratches 
are bound to be lacking. 

* * * * A steam cylinder finished 
endwise would make trouble from the word 
vo. The tool marks around a cylinder are 
beneficial, as indicating the absence of marks 
the other way. 

* * * * 


surfaces also. 


new. 


three days 


stay. 
guides or such things. 


A journal nicely rounded up 
and finished by lead-lapping, has little or no 
marking around it. <A final lead Jap finish 
given endwise insures the absence of other 
scratches, and the journal will be ready to 
commence its life work, not its death, work. 
* * * * Tf bad workmanship fails to 
take the lumps off of bearings, a substitute 
may be sought in a material which fills the 
hollows up to the level of the lumps. Metal- 
ine and sundry plumbago lubricants do this. 
The fine particles of this stuff flush up the 
of self- 
A bearing so outrage- 
ously fitted that no amount of oil will keep 
it cool will often behave itself if fitted with 
metaline, and no oil applied. 
must be large enough for the work, but 
metaline corrects, in some degree, bad work- 
manship, and it carries its buckshot with it. 
* x * x 


surfaces and give perfect contact 
lubricating surfaces. 


Surfaces 


Yours Respectfully, 
CHORDAL. 
I - 


The laborers employed by the Troy, N. 
Y., Water Commissioners went on strike for 
an advance from $1.25 to $1.50aday. They 
say the plumbers get $1.50 and $1.75 for the 
same work, 
















































The Steam Fire Engine. 


BY F. G. WOODWARD. 


The successful application of steam power 
to the fire engine is a work of quite recent 
date. Some thirty-five years ago a prize was 
offered by the Mechanics’ Institute of New 
York for the best plan of a steam fire engine. 
Conditions were given as to weight, capacity, 
ete. 

The writer, with several others (Capt. 
Ericsson among the rest), entered the field 
for the prize. There were but few plans 
offered—some half dozen I think. Ericsson 
took the prize. <A brief history of this prize 
affair may be found in the American Reper- 
tory of Arts, which was published in New 
York a short time between 1840 and 1850. 
An illustration and description of the prize 
engine is given also. After this event several 
years elapsed ere the merits of the ‘“‘ fire 


It will be noticed that it is somewhat of the 


short and entirely filled with tubes and water; 
the crown of the furnace being at c, and the 
water line at J, as indicated by dotted lines 
(Fig. 1), the steam chamber d being directly 
above the fire. 
springs, two at é, the other in the socket /, 
at the center of the forward axle. The 
cylinder is placed in the steam chamber d, as 
shown by dotted lines Fig. 2. Yis the valve- 
chest. The pump ¢ is placed in line with 
cylinder on top of the barrel of the boiler, 
the pistons of both cylinder and pump being 
fixed to the same rod g. The steam cylinder 
only is fixed to the boiler, the pump being 


connected to the cylinder by a bridge piece | 


J, which, with the head of the cylinder and 
that of the pump, is cast in one piece, the top 
face of the bridge serving as a guide for the 
cross-head k. 
equal connections /, cranks m, and fly-wheel 
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steamer” were duly appreciated; but it has 
finally reached a high degree of efficiency 
and popularity; and were it not for the 


thousand-and-one useless quirks and super- | 


fluities introduced into its finished details it 
certainly would be a more satisfactory object 
But like every 
work of the human hand it is doubtless sus- 
ceptible of some improvement ; and to this 
end the accompanying plan is offered. 

In the boilers used for this purpose, more 
or less of the surface of the steam chamber 
which is exposed to intense heat is unpro- 
tected by water, and the powerful forced 
draught and combustion which is indispen- 
sable to the efficiency of these engines, is 
liable, of course, to cause rapid deterioration 
of the parts then exposed. 
also very unhandy in case of repairs, especi- 
ally those with a submerged smoke box. 
The plan here given free from these 
every part of the steam 
chamber exposed to high” heat is covered 
with water. 


for the eye to contemplate. 


These boilers are 


1s 


objections as 


| valves. 


n, is clearly seen. The area of the supply 
valves and passages leading to the pump are 
much larger than usual, in order to secure a 
maximum supply with a minimum lift of 
It must be borne in mind that the 
source of water supply is often below the 
level of the engine, and that the water must 
enter the pump with a force and velocity due 
to a pressure of less than fifteen pounds to a 
square inch, while the water must leave the 
pump with a force and velocity due to a 
pressure of three hundred pounds, more or 


less, to a square inch; hence the necessity of | 
providing ample supply passages to the pump | 


in order to ensure its highest efficiency. It 
will be noticed that two supply passages wu are 
shown each side of the pump. This, of 
course, is not essential, as these passages all 
enter a common chamber; but two five inch 
hose may be more convenient than a single 
seven inch one; hencethis arrangement. V are 
the discharge passages; W, the exhaust pipe 
leading to the tank, thence to the chimney; 
w, the scape-pipe leading from safety valve 
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The engine rests on three | 


| 
| portable steam fire engine. 


The arrangement of the two | 


it may be placed between the hind wheels and 
the boiler; ¢ is the coal bunk and foot plate. 
The large wheels are held in position by the 
braces 0, the slide-block p, and the guide-plate 
r; the block p being clamped to the axle and 
the plate 7 bolted to the boiler, the plate hav- 
ing a vertical slot in which the block works. 
The absence of all side framing and useless 
elaboration will serve as an offset to the 
slight extra weight of this style of boiler. 
Builders of steam fire engines are deserving 
of great credit for the good proportion and 
workmanship usually displayed in their ma- 
chines. There is no branch of mechanical 
engineering which demands higher skill and 
intelligence than that which embraces the 
The machine 
must be light and at the same time it must 
be very strong. With these two conflicting 
conditions in hand the builder must steer 


pee 
| with consummate tact. 














case to the tank. The tank is not shown but 
locomotive type, the barrel @ being quite 
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series of short vertical water tubes. The 
lower ends of these tubes were in connec- 
tion with the water space above the furnace 
sheets, while the upper ends were open to the 
water and steam space above the return com- 
bustion chamber. The heat passed from the 
furnaces at the rear, upward, and into the 
combustion chamber containing the water 
tubes, thence returning to the front end of 
boiler, and then passed into the uptake lead- 
ing to chimney. 

The water tubes were never less than two 
inches in diameter, and were from 20” to 
36” long according to size of boiler. The 
tubes were cleaned or scaled from the top 
ends, the entrance to them being through 
the main man hole in top of shell. Being 
water tubes they were set zig-zag, in order 
that the passing currents cf heat might im- 
pinge on their outside surfaces, as much as 
possible, on their way to the chimney. 

The water space under the lower tube 
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Boiler Proportion and Construction— sheet, and over the furnace crown, was large 


Water-Tube Boilers. 


BY WILLIAM H. HOFFMAN. 

If all the various designs of steam boilers, 
| including failures as well as successes, that 
/have been presented to the mechanical 
| world for examination or trial, were to be 
‘described and illustrated in an intelligible 
| manner, the files of the AMERICAN MACHIN- 
|Ist for one year would be inadequate as to 
space. 

The first water-tube boiler, in practical 
|form, was invented and patented by Mr. 
| Daniel B. Martin, afterwards engineer-in- 
| chief of the United States Navy. Mr. Mar- 
| tin perfected his system in 1850, but it was 
| not generally introduced until 1856. The 
design was an internally fired rectangular 
boiler, with large furnaces having curved 


roofs or crown sheets, over which was a 
water space separating the furnace from a 


return combustion chamber, in which was a 


enough to admit of a partial cleaning on 
small boilers, and on large ones the scaling 
was effected at this point without much 
difficulty. But the troublesome features of 
these boilers were the water spaces at the 
sides and bottom of furnaces, these being 
inaccessible for cleaning, and the large, flat 
surfaces entering into the design of the 
boilers precluded a pressure above 45 lbs. per 
square inch with absolute safety, and even 
then the staying at some points was anything 
but perfect, or as would be so considered at 
the present time. 

These boilers gave large evaporative 
duties. Several of them were constructed at 
the works where the writer was engaged (in 
1858) that gave, on a fair test, an evaporation 
of 11 lbs. of water per 1 Ib. of soft coal from 
212°. 

The first water tube boilers with horizon- 
tal or inclined tubes, put in practical shape 
in this country (and, I believe, the first in 


|any country) were designed and patented by 
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The labor market in Australia, 
says the American Mail, isslowly 
recovering from the long depres- 
sion under which it has suffered. 
The building trades also show 
improvement. The following 
rate of wages is being received 
by the trades enumerated: Fit- 
ters, 9s. to 12s.; turners, 10s. to 
13s.; boiler makers and platers, 
12s. to 13s.; riveters, 9s. to 11s. ; 
blacksmiths, 10s. to 13s.; ham- 
mermen, 7s. to 8s.; and mould- 
ers, 10s. to 12s. and 18s. per day. 
Tinsmiths earn from £2 to £38 
per week; ironworkers from £2 
10s. to £3 per week; galvanizers, 
£3 per week. Most of the work 
in this trade is done by the piece. 
In the engine fitting shops there 
is a fair supply of workmen; the 
wages are from 9s. to 12s. per 
day. The same rates are paidin 
the fine brass finishing shops. 

——— 9 oe 

A CxHicaGo wholesale house, 
says the Railway Age, is having 
a car constructed to carry two 
salesmen and a stock of goods 
over various western railways. 
The car is to be sixty feet long 
and arranged with sleeping 
apartments and kitchen whereby 
these fortunate drummers can 
live in luxury, independent of 
country hotels and their horrors. 
The idea is not a new one, and 
it would not be strange if it be- 
came as popular as is now the 
plan of special sleeping and eat- 
The fes- 
tive drummers would be apt to 
have a circus of their own at 
every stopping place, we im- 
agine. 





ing trains for circuses, 


A 
Experiments are being made 
in Japan to cultivate beet roots 





Mr. E. N. Dickerson the well known patent 
attorney of New York. 

Mr. D. used a rectangular shell and a set 
of inclined water tubes directly over the 
grate bars; above these tubes was a crown 
sheet which received the lower ends of a set 
of vertical fire tubes. These tubes, of 
course, connected with the furnace passing 
through the water above the crown sheet, and 
also through the steam space above the 
water, this portion of them acting as super- 
heaters. The upper ends of tubes were 
fastened in top of shell. The tubes were 2” 
in diameter, the lower water tubes ranging 
from 4 to 8 feet long, and the upper or fire 
tubes from 18” to 46’ long ac- 
cording to size of boiler. 

There were bonnets at each 
end of water tubes, fastened to 
frames, riveted to shell, to allow 


Fig. 


evaporate ten per cent more water with 
the same fuel. But there is yet another 
great fault with all water tube boilers that 
may be corrected at some future time. 
This fault was quite noticeable even in the 
Martin boiler after one or two years con- 
tinuous firing. This was the.burning out 
of the tubes at the back or out-board end of 
boiler, and on the sides of the tubes that re- 
ceived the heat first from the furnace. It is 
well known that the vertical fire sheets of 
any boiler having them, are very easily 
burned, as the water is readily driven from 
them, at even moderate furnace temperature. 
Now the lower side of an inclined water 


} 


2? 


we 


tube is one of the best forms of heating sur- 


face, though not equal to the concaved upper 


surface of a fire tube (horizontal). But I 
think I can demonstrate in a few articles on 
this subject that there are very few if any 
water tube boilers made at this date, that do 
not repela large share of the water in the 
lower courses, thereby causing the tube and 
its end joints to burn and leak, besides 
forcing the water into the upper portion of 
the boiler or steam space, which action will 
certainly induce priming. Dry steam, there- 
fore, not as sure to be obtained from 
the modern water tube boiler as it is from 
the modern fire tube boiler. 


is 





for cleaning or scaling of the 





water tubes. In order to give 
sufficient strength to the many 
flat surfaces, excessive staying 
had to be resorted to, the result 
of this being that thorough clean- 
ing in the side and end water 
spaces and at crown sheet was 
impossible. 

The writer made many draw- 
ings of various sizes of these boil- 
ers, and witnessed the testing of 
them under different conditions. 
One 200 horse power boiler gave 
an evaporation of 11,4, lbs. of 

yvater from 212° with one pound 
of good anthracite coal. In this 
boiler there was an allowance of 
eight square feet of heating sur- 
face per horse power. These 
boilers could not be perfectly 
cleaned atall points where it was 
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with a view to the establishment 
of a sugar growing industry in 
that country. 

—- 


Iron for Fruit Trees. 


The scales which fly off from iron being 
worked at forges, iron trimmings, filings, or 
other ferruginous material, if worked into 
the soil about fruit trees, or the more minute 
particles spread thinly on the lawn, mixed 
with the earth of flower beds or in pots, are 
most valuable. They are especially valuable 
to the peach and pear, and in fact, supply 
necessary ingredients to the soil. For col- 
ored flowers they heighten the bloom and in- 
crease the brilliancy of white or nearly white 
flowers of all the rose family. 
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necessary, and they were, there- 
fore, unsafe with bad water. 
With good water they would last 


Fig. 4, 





as long as the present style of 
water tube boilers and would 
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Education of Women in Natural Sciences. 


ExTRACTS FROM AN ADDRESS BY PROF. L. C. 


CooLey. 


Upon the occasion of the opening of a 
new laboratory at Vassar College, Pough- 
keepsie, N. Y., April 16th, Prof. L. C. 
Cooley, who has charge of the department of 
natural sciences in that institution, delivered 
an address from which we make the follow- 
ing xtracts : 

Twenty years ago, when this college was 
founded, the sciences of nature were 
gaged iua fierce contest fora foothold among 
the agencies employed in the higher educa- 
tion. But that battle has been fought and 
All that need be said 
of the peculiar excellence of science as a 
means to mental discipline has been said 
over and over again. _I shall not undertake 
to repeat it, but I may simply remind you of 
the claims which have been established by it. 

It is claimed for the study of physical 
science in the education of the mind that it 
cultivates habits of careful observation, 
teaches method in the arrangement of facts, 
impresses the need of an accurate use of 
language, practices the power of accu- 
rate comparison, stimulates the faculty 
of inductive reasoning, strengthens the 
judgment, and quickens the imagination, 
and, I may add, cultivates the exercise of 
intellectual humility, by enabling the mind 
to contemplate the vast and magnificent 
temple of nature, whose -material and archi- 
tecture, in spite of all the discoveries in 
modern times, still so far surpasses its com- 
prehension. Even when education is to be 
wholly directed to the formation of mind 
and character, without regard to the utilities 
in life, no department of human knowledge 
¢an outreach the physical sciences. That 
the study of physics and chemistry does, in 
addition to all this, impart useful knowl- 
edge, I think ought to be regarded as 
another element of their superiority. Con 
sidering them as subjects of post-graduate 
study there can be no doubt on this point, 
for to such study we look for the special 
training which prepares for professional 
work. And if we consider them in refer- 
ence to the purely liberal education which is 
expected from the college course, I still 
think that the eminently useful character of 
much of the information imparted by these 
sciences ought not to be counted against 
them. For while it is true that intellectual 
power is better than useful knowledge, it is 
equally true that useful knowledge added to 
the mental power to use it well is better than 
either alone. Nevertheless, I hold that 
physical science is to be pursued in college 
for the sake of the discipline it imparts, and 
not for the sake of its practical applications. 

In the third place, if the study of physics 
and chemistry is to show its peculiar excel- 
lence alongside of the study of mathematics, 
of literature and of philosophy, it must be 
pursued in the right way. It must furnish 
a kind of exercise which they do not, and 
this is possible only when it is permitted to 
carry the mind of the student into actual 
contact with material objects and physical 
laws. 

The grievous fault in the traditional class- 
ical course is that it engages the mind solely 
with words and abstractions. tducation 
for its own sake demands that this fault be 
corrected, for there are energies of the mind 
which no study of abstract truth can fully 
arouse, there are phases of character 
which no study of nature can reach. But 
the attempt to correct this fault by the study 
of physics, pursued in the same way as the 
study of metaphysics, is hopeless. The 
study of science should be the study of 
nature, and it is impossible to make it such 
without the aid of a working laboratory. 
The laboratory, therefore, is as indispens- 
able to the regular college course as it is to 


en- 


science is the victor. 


as 


the purely scientific and technical courses of | lator, and should understand every step by | 


study. 





| which he embodies in elegant English the | 
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goes, science can be acquired from books, | 
and that such knowledge has a very positive | 
value. The study of the known laws of | 
nature, of the methods by which they have | 
been discovered, and of the evidences of | 
their truth need not be less valuable, if pur- | 
sued with the same thoroughness, and by the | 
same methods, than the study of the laws of | 
space or quantity, or the principles of lan- | 
guage or of philosophy. Consider, for ex- | 
ample, the various chemical industries with- 
out which modern civilization could not 
have become what it is. Every one of these 
processes is a conquest which the human | 
mind has won from nature by long and toil- 
some struggle, and it can not be truthfully | 
said that the history and the philosophy of | 
these struggles have no educational value. 
Indeed, how can we regard the history of 
these struggles for dominion over the forces 
of nature, and the consequent exaltation of 
the race, with less favor than we regard the 
history of the struggles of men for political 
dominion, and the consequent exaltation or, 
as it may be, degradation of nations. 
Nevertheless, the study of nature from books 
alone can not exhibit the peculiar education- 
al power of physical science. Indeed, little 
“an be said in its favor which may not be 
said of mathematics and metaphysics, be- 
cause the discipline is essentially of the same 
kind as that acquired by the study of books 
in these and other departments. 

The study of science in books is a study 
about things, and not the study of things 
themselves. It does not bring the mind face 
to face with nature, but only into contact 
with what somebody has said about nature. 
One may just as well expect to reap the 
benefits of linguistic study by reading 
Pope’s translation of Homer’s ‘‘ Iliad” and 
‘*Odyssey,”’ as to expect the full value of 
the study of physics to come from reading 
Tyndall’s elegant translations of the poems 
which nature has written in the phenomena 
of sound and heat. It is better to know 
Homer as measured by Pope than not to 
know Homer at all. And it is also better to 
know science as it is written in books than 
to be ignorant of the laws of nature. But 
if for educational purposes one should study 
the ‘‘ Iliad” in its original Greek, so also for 
educational purposes one should study 
science as it is written in the phenomena of 
the material world. 

Happily the day for the teaching of science 
from books is rapidly passing away. The 
leeture system, which has taken its place so 
largely, has many advantages. It is possible 
for a skillful educator, who is able and will- 
ing to hide himself behind his subject, to 
enable nature herself to speak through ap- 
paratus. It is possible for his pupils to com. 
prehend the conditions embodied in appara- 
tus, the sources of error to be avoided in 
the use of it, the true character of the phe- 
nomena which it shows, and the logic of 
the methods by which its results are inter- 
preted. The mind, habitually guided through 
such processes, finally acquires the habit of 
dealing with facts by the scientific method 
in a degree which no study of books alone 
can impart. The phenomena are seen to be 
real; the reasonings are seen to be stayed at 
every point by physical supports, and the 
conclusions are seen to spring out of the 
solid ground of nature. If pursued by this 
method, physical science is able to exhibit 
its excellence to a considerable degree, for 
it is compelled to part company with mathe- 
matics, literature and philosophy, and can 


minister to the development of mental facul- 
ties which these departments of study touch 
but lightly, or fail altogether to reach, 

Nevertheless, the full force of physical 


one must make his own translations, that 
the mind must be brought face to face with 
the original symbols in which the truths of 
his science are concealed. 

This being true, it is clear that a college 
must either abandon the hope of giving the 
best collegiate training in this department, 
or else provide a laboratory for the experi- 
mental study of physics and chemistry. 

* * * 


* * 


While I appreciate the educational power 
of science, and have said that the value of 


| no other department of study can surpass it, 


yet [am persuaded that a special scientific 
course is not the best for general culture. 
One may be an educated chemist without 
being in the best sense an educated man. 
Let him first become educated by the pur- 
suit of a more comprehensive course, and 
then the technical school can make of him a 
better chemist than if he had studied chem- 
istry only from the beginning. 

The function of the laboratory, therefore, 
as far as the college student is concerned, is 
not to extend the course in physics and 
chemistry to the detriment of other branches, 
but rather to enable the student to pursue 
the physics and chemistry of the College 
course in the right way, with ampler facili- 
ties, with the certainty of better results, and 
lay a good foundation for post-graduate 
study for all who may wish to pursue it. 

There are necessarily somewhat narrow 
limits to the study of these branches in the 
college course. The experimental study of 
chemistry is a slow method. To cover the 
same ground in the laboratory requires more 
time than would be required in the library. 
Too much must not be attempted. The 
lecture and the library must be brought into 
co-operation, and still only so much must be 
laid out as will permit the student to make 
her acquisition real and exact. <A judicious 
selection of subjects for the laboratory 
course is a matter of great importance. 

* * * * * 

The neat manipulation, delicate touch, 
quick perception, and patience of woman, 
eminently adapt her to the study of prac- 
tical chemistry. From the experience of 
several years in the instruction of young 
women, I think it may be safely said that a 
larger proportion of women than of men 
who enter the laboratory attain high stand- 
ing in the elementary parts of the science to 
which the undergraduate study is confined. 
Why should they not be equally successful 
in the more advanced courses? If few 
women have won distinction in chemistry, 
we must remember that very few have ever 
attempted it. A few years have been suflic- 
ient to demonstrate her success in the col- 
lege course; few more will be needed to 
enable woman to demonstrate her ability to 
pursue the higher courses into the univer- 
sity and out into practical life, if she chooses 
to make the effort. Teaching, pharmacy, 
medicine, and various arts and industries 
founded on or requiring a knowledge of 
chemistry, invite her to do so. This labor- 
atory will be able to furnish the opportunity 
to whomever may accept the invitation. 

Vassar, with its schools of art, its observ- 
atory, its museum of natural history, its 
library, and, we may now add, its laboratory, 
is competent, and I am confident that she is 
willing to respond to any genuine call for 
post-graduate instruction in 
literature or philosophy. 


art, science, 
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The various iron manufacturers of Phil- 
adelphia employ an aggregate of 
15,000 hands. 


nearly 


le 





science cannot be secured by the lecture 
For the student, the lecture is, at 
best, but a translation made by another's 
mind. The study of the original is better 
discipline. For even if the pupil should sit 


system. 


The extensive shops of the Baltimore and 
Ohio Railroad, at Connellsville, Pa., are to be 
removed to Cumberland, Md., on account of 
a strike of the employes for an advance of 
| ten per cent. on wages. 


in the presence of the most skillful trans- | 


Tbetruth of this will be confirmed if we| thoughts embalmed in the ancient classic, 

: . : | . : or sys 
briefly consider the several methods which | still such reading would fail to exhibit the 
have been used in the study of science, | full educational value of linguistic study. 


There is first the book method. 


I believe | Not less is it true that, in order to reap the 
that, so far as a mere knowledge of facts | full benefit of the study of physical science, | 


le 


The last issue of the Railroad Gazette has 
information of the laying of 964 miles of 
| track on new railroads so far, this year, 
|against 326 miles reported for the corre 
| sponding period in 1879, 258 in 1878, and 
2832 in 1877, 
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Letters from Practical Men. 
WEIGHT OF LARGE STEEL FORGINGS. 


Editor American Machinist : 

I cut from your paper of Feb. 28 a para- 
graph in which you state that the steel shaft 
just shipped by the Nashua Iron and Steel 
Company, of Nashua, N. H., to an Ohio 
River steamer, is said to be the largest ever 
forged in the world; and you give the weight 
as 10,990 Ibs., diameter 13’, length 28’ 6”. 
Mr. Krupp sent a steel shaft to Pittsburgh 
for the steamer Harry Brown which 
weighed 20,122 lbs, or nearly double the 
weight of the one you mention. There was 
one steel shaft, forged with 3 cranks and 
coupling flanges, at the Centennial, in Mr. 
Krupp’s group of forgings which he exhibit- 
ed which weighed 30,240lbs. But this is a 
small weight beside many shafts he has 
made for ocean steamers. The forging for 
the gun varrel of the large gun Krupp had 
at the Centennial was more than three times 
this weight. The largest steel forging I 
have heard of was one made by Mr. Krupp, 
and described to me by the late James Hor- 
ner, after a visit to Krupp’s Works in the 
early part of our war. He stated this to be 30” 
in diameter and 70’ long. I mention this to 
show that we do not as yet make very large 
steel forgings in this country. 

Yours truly, A. H. Emery, 
40 Bway, N. Y. City. 
CUTTING SCREWS OF METRICAL PITCHES. 
Editor American Machinist : 

A screw of one centimeter pitch can readi- 
ly be cut on an ordinary screw cutting 
engine lathe. When it is observed that the 
pitch of such a screw is 2,5;4 to the inch the 
exact figures being 2.540102 the error is less 
than the usual variation between similar 
screws of any pitch and therefore unimpor- 
tant. 

The gears are as follow, and may be com- 
pounded to reduce the size of the driver. 

With 4 pitch leading screw 127x200 or 
127 x 100—25 x 50 intermediate. 

With 5 pitch leading screw 
127 x 100—24 x 60 intermediate. 

With 6 pitch leading screw 127x300 or 
127 x 100—25 x 72 intermediate. 

The rule is to multiply the pitch of each 
screw by the same number. In this case 
2.54 pitch is multipled by 50 2.54 x 50=127 
and 4x 50=200. Moses G. WILDER, 

Brooklyn, N. Y., April 15, 1880. 


127 x 250 or 


BRACING LOCOMOTIVE BOILER. 


Editor American Machinist : 

I fully concur in the closing sentiments 
expressed in Mr. W. H. Thompson’s letter to 
the AMERICAN Macurinist of April 17th, on 
crown sheet bracing, and hope that he and 
others as competent will continue the dis- 
cussion on this important subject. 

Now I will once more try to explain the 
office of the thin steel suspension bars. As 
there is no more than ,', of an inch difference 
between the expansion of the inner fire box 
sheets and the outside shell, as has been 
lately determined by actual experiment with 
a deep fire box and high shell, the problem 
is to provide for this variation in expansion. 

Mr. Thompson seems to think that the 
writer claims that there will be no tension on 
the thin steel suspension bars, as they are 
liable to buckle. Now, what I do claim is 
this: The crown sheet will, by the steam 
pressure, be depressed to the amount of from 
gp toys of an inch at the very most, and of 
course every tension support fastened to 
roof rafters will bear its full share of the 
total load on the crown sheet. 

If these bars were large in section, I claim 
that before half the full steam pressure is 
reached, the expansion of these large, s/f 
braces would depress the crown sheet, it 
forming, as Mr. Thompson very truly says, 


a strut between crown and upper roof 
sheets. So then, with the thin braces, the 


crown sheet will be depressed in ordinary 
cases much less than ,'5 of an inch at the 
center, Question (which I will not answer 
at this writing): Wiil the crown sheet be 
injured by this action, and will it ever fall by 








any legitimate pressure? 
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Now let us consider the crown bars as 
supports, without any suspension braces or 
bars attached to roof for supporting them. 
We will suppose the fire box to be 3 feet by 
54 feet inside, which of course is the size of 
the crown sheet, and the steam pressure at 
150 lbs. per square inch. The total load on 
the crown sheet will be 356,400 lbs. We 
will call the sides of fire box 5 feet deep, not 
perpendicular, by any means, but curved 
inward by necessity; half the way down, 
some 4 or 5 inches, these sides may be ;,’’ 
thick, stayed every 4} inches to outside 
shell. 

I believe Mr. Thompson admits that the 
two or three upper rows of stay bolts often 
break after a certain period of use, owing, of 
course, to the expansion of the side fire 
sheet. Suppose the crown sheet is support- 
ed by ten crown bars, then each of these 
must support 35,000 Ibs., as we will not take 
the crown sheet or the end sheets into 
account, then the whole load is, according to 
Mr. Thompson’s plan, resting on the two 
side sheets, which are held in position by tke 
stay bolts connecting them with the outside 
sheet; of course these side sheets must carry 
178 tons, assisted slightly by the tube head 
and front sheet. Mr. Editor, after due con- 
sideration, I will take my chances with the 
boiler whose crown sheet is supported by 
the thin steel braces fastened to the T iron 
rafters, riveted to roof of outside shell. Yet 
I am still open to conviction to the contrary 
by any fair argument. 


Passaic, N. J. Wma. H. HorrMman. 


—- eampe- 


Necessity for Skilled Handwork. 


We take the following from an address on 
‘Machinists’ Handwork,”’ delivered before 
the Spring Garden Institute, of Philadelphia, 
by Joshua Rose, M. E.: 

‘‘In showing you, as far as I am able, 
some of the necessities for, and the advan- 
tages and possibilities of hand labor, I would 
not be understood as advancing that good 
and excellent work cannot be executed ex- 
clusively by macbine tools and special ma- 
chines. Indeed, in the absence of a corps 
of expert machinists, especially taught the 
skillful use of hand tools, hand labor cannot 
produce in quantities work equal in quality 
to that produced by well constructed special 
machine tools. But when it comes to bea 
question of the most expert workman against 
the best of machine tools in a race for 
quality, the machine tool cannot hold its 
own. This remark, however, applies with 
greater force as the size of the work in- 
creases; thus in watches, sewing machines, 
etc., hand labor could excel but little in the 
quality of a single machine, and, in a num- 
ber of machines, this advantage would be 
much more than overcome, in that the special 
machine work would interchange, whereas 
the hand work would not, without, indeed, 
an unprecedented refinement of workman- 
ship. Such a point of refinement is, how- 
ever, among the possibilities, for there is 
nothing that tools can accomplish that can- 
not be done by hand tools. The hands are 
willing and obedient slaves to the brain, and 
can accomplish anything in the way of work 
that the brain can direct. 

‘Here let me say that I do not believe that 
skillful hand labor is a thing of the past, 
but rather that the achievements of our 
eminent engineers and machinists have ob- 
scured it. The Sellers, the Brown & Sharpes, 
the Pratt & Whitneys, of our time, have 
placed it in a minority because of their 
wonderful productions, which have lessened 
the demand for it. This is in every way 
desirable, for we have not one single 
machine tool or special machine too many, 
nor, indeed, have we enough. At the same 
time, however, skillful hand labor is, and 
always must be, a positive 
cause of repair work; for, though, under the 
gauge and interchangeable system of manu- 
facture, a new piece may at any time be 
furnished, yet, in most cases, a new piece 
will not answer to perfection. 
bolt to have worn too small, then the hole 
into which it fitted will have worn too large, 


and the original size is a thing of the past; | 
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new bolt, he must send also a new hole to 
make the job a proper fit. Again, in the 
general workshop and repair shop, there is a 
great deal of work that with skillful hand 
labor can be done absolutely quicker, as 
well as better, by hand. 

“The accompanying illustration is a piece 
of cast iron which your committee has sent 
to a machine shop and had planed. It was 
originally square in cross section, and if I 
chip and file it parallel again, I shall cut off 
exactly the same amount of metal that was 
planed off. The committee inform me that 
the time taken to plane it was one hour and 
ten minutes, and if you will excuse me for 
taking off my coat, I will see how long it 
will take me to chip and file it parallel 
again, that is, down to the dotted 
line from the side B.” 

Here the lecturer commenced the 
work, but the surface of the metal 
was somewhat chilled, so that the 
chisel edges doubled and bent; a 
second chisel broke, others were 
furnished, but they became blunt- 
ed and jagged after a few blows. 
The heaviest part of the metal was 
finally roughly removed, however, 
and he proceeded with the rough 
file, finishing by draw-filing with a 
dead-smooth file. Uponcompleting 
the work, he continued: 

‘The job is done, and your 
chairman announces that I have 
taken 35 minutes, but with ordinary 
iron (or had the iron on the surface 
been soft, as the planed surface is), 
I can do the same work in a good 
deal less than half the time that 
this has taken me. The surface, 
you see, is true and smooth, free 
from scratches or file marks, ex- 
cept from the dead-smooth file. 
Here, however, is another job, a 
badly leaking (as you see) stop cock. 
This [ will file to a water-tight fit, 
without grinding it.” 

This the lecturer proceeded to 
do, accomplishing it in eight min- 
utes, the plug being an inch in di- 
ameter at the largest end, and 34 
inches long. He then proceeded: 

** Now, as the evening is so far 
advanced (past 10 o’clock), there is 
not time to file up the planed and 
milled surfaces which yourcommit- =" 
tee have provided, for me to show 
the necessity for the file, in many 
cases, as a correcting agent; but I will place 
them upon a true surface-plate, and thus test 
their truth. 

This is a milled surface of 6 x 4 inches, and 


’ 





necessity, be- | 


Suppose a | 


'as I stroke it with my hands upon the cor- 
|ners, you will distinctly hear a click upon 
|two opposite corners, showing the milled 
surface to be atwist and to need correcting 
with a file. Here, again, is a planed surface, 
about 8x6, which, as it touches on the cor- 
ners, is hollow. Now, here are some filed 
surfaces, which I place together, and, as you 
observe, one will lift the other by reason of 
the exclusion of the air between the surfaces. 
| Here isa piece of steel, 14 inches square, filed 
| only on one surface, and here, you observe, 
‘it will, from a partial vacuum between the 
surfaces, lift the bottom plate, which meas- 
| ures 8 x 12 inches, and weighs 23 lbs. Now, 
| placing a completely finished filed surface, 
128 inches, and one filed nearly, but not 


and though the manufacturer may send a | quite, to a finished surface, together, and 
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: mj 
applying a loop of strin 
and a spring balance (the 


~ |* — surfaces being as dry as 

they become by well wip- 

: ing them with a dry, clean 

re linen rag, after one drop of 


oil has been distributed 

ov over the two surfaces), the 

'y  spring-balance shows that 

it takes 23 Ibs to slide one 

plate on the other. I will 

a now add two drops more 
oil to each plate, thus, and, 

as you see, it now takes 45 

Ibs. to slide one plate over 

the other. Thus it appears 

that the practical effect of 

applying oil is not always 

that of reducing friction, a fact which, I 
think, our accepted laws of friction omit to 
mention or take into account. I may add, 
that after a cast iron surface of this size, 
128 inches, has been very carefully planed, 
it takes several hours hard filing with a 14 inch 
smooth and dead-smooth file to true it up as 
these are trued. It isan easy task to perform, 
the only difficulty being that the warmth of 
the hands, when trying the plates together, 
expands and warps them so, that I am 
obliged ‘o let them stand occasionally to 
cool. Asan example, I place this piece of 
cast steel, 14 inches squares and 9 inches 
long, upon the surface plate, and set it in 
motion by touching its end thus, and it 
rotates upon its center, as you see. I place 


NEW 22” DRILL. 


my hand upon it about ten seconds only, and 
touch it at the end as before, and now it 
does not touch at the center, but swings 
(you observe) from the end, as though it 
was pivoted there. Professor Holman, of 
the Franklin Institute, will now with his 
megascope show you these machines and 
hand-finished surfaces on the screen. 

This the professor proceeded to do, the 
lecturer explaining as follows: 


” 


The 
broad lines are the tool feed marks, and the 


‘“This shows the planed surface. 


dark spots are small depressions in the metal, 
which have been broken out by the cutting 
tool, as is very often the case with planed 
wor. * * * 
flected the surface I chipped and filed this 
The fine faint lines are the dead- 
smooth file marks. The 
now shown upon the screen is the one that 
surfaced in a milling machine. 


The professor has now re- 


evening. 
surface 


has been 
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small projections which cover the surface 
and end in a greater degree as the area of 
a milled surface is increased.” 


~<e  —__—— 


New Drill Press, 


From the many new designs of drill presses 
which have been placed before our readers it 
would seem that all the ground for improve 
ment had been fully covered. Yet the ma- 
chine which is represented by our illustra- 
tion on this page possesses a number of new 
features which recommend it to our careful 
consideration. This machine is composed of 
a hollow upright column which is firmly 
attached to the bed plate. This column is 
braced by a smaller column which greatly 
increases the stiffness of the main column. 
The usual device for raising and lowering the 
table is placed at the side for convenience. 
The principal new feature is the device for a 
combination-counterbalance of the sliding 
head and spindle. A connecting link, having 
a jaw, has one end connected with a collar 
upon the spindle, while the other end is at- 
tached by another link to the sliding head. 
The counterbalance weight 
within the main column. 

It is connected by a chain to the link first 
referred to, and by changing the link upon 
the end of the chain into the different notches, 
shown. The effect of the counterbalance 
weight may be varied to suit the operator. 
The effect of the weight upon the sliding- 
head alone always remains the same. It has 
a steel spindle, furnished with a raw hide 


is suspended 


bearing, to prevent the usual difficulties 
from cutting of the parts. The sleeve, 


through which the spindle passes, is provided 
with a slit, and may be tightened by a set 
screw to hold the spindle in any position, also 
to take up any lost motion. 
cut and run very quietly. This press is 
furnished with or without self-feeding at- 
tachment also with or without back gears. 
Avery simple and effective ‘‘quick return” 
motion is attached to the spindle. The ma 
chine shown will admit a piece of work 22” in 
diameter. Several other sizes are manufac 
tured. The reader will observe that these 
presses may be completely taken apart and 
securely packed in boxes occupying the least 
space, which is a great advantage in ship- 
ping long distances. The workmanship is 
excellent and the parts well proportioned. 
These presses are being introduced by E. P. 
Bullard, No. 14 Dey St., New York. 


—————— 


The gears are 


The old Shiffler Engine-house, on Moya- 
mensing the Philadelphia 
Trade Journal, below Dickerson street, erect- 
ed at a cost of over $20,000, and vacated 
when the Paid Fire Department came into 
existence, has been purchased by New York 
parties for $4,000. The firm will turn the 
place into a comb manufactory, and remodel 
it to suit their business. 


avenue, says 


-_ —— 


The Philadelphia and Bound Brook rail 
road has had a built that will 
make the ninety miles between New York 
and Philadelphia in ninety minutes, and, if it 
is a success, the road will be supplied with 


locomotive 


The new 
engine has probably a larger pair of driving 
wheels than any passenger engine on the 
the being 615 feet, 
while the driving-wheels of ordinary pas 
senger engines is from 5 to 54 feet. It has 
only one pair of driving-wheels, without the 


other engines of the same make. 


continent, diameter 


other additional smaller wheels that other 
engines have. It is much heavier, too, its 
weight being 84,000 pounds, while the 


weight of most engines is from 70,000 to 
75,000 pounds. It will not stop between the 
two cities, even to take water, for it is 
supplied with a tank of double the usual 
capacity, which will hold 4,000 gallons, 





aia 


James Moore has worked for R. D. Wood 
& Co., of Milvillle, N. 
and has had in that time only $2.50 in cash, 
the balance of his wages having been paid in 
store orders. It is superfluous to add that 
James is no richer than he was eight years 


J., for eight years, 


The shadows you perceive are the sides of | ago. 
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Prices and Demand for Machinery and Demand for Good Machinists. 


Tools. —- | . 
The demand for good machinists still con- 


tinues. Doubtless, ngaany employers are 
obliged to be content with poor ones; 
but, except in cases where illiberal em- 
ployers want good men at the wages 
of poor ones, the man who thinks while 
he works, and works while he thinks, is 
most likely to obtain and keep the desirable 
positions. Several advertisements on pages 
9 and 10 show good machinists where the de- 
mand comes from this week. 


Less than one year ago a state of dullness 
prevailed in most machine shops, large and 
small, throughout the country. It was rare 
to find a shop of any considerable capacity 
supplied with orders to its full ability to 
execute. Although work was more plentiful 
than in the most severe times of depression, 
much of it was done at bare cost, and in 
many instances below cost. Railroads had 
become accustomed to order supplies only to 
serve their most pressing necessities, and it 
was the almost universal belief that many 
years must elapse before all the locomotive 
works, and the machine tools establishments, 
would be pressed with orders to the extent 
of their full manufacturing capacity. But 
the change within one year has been so re- 
markable and unforeseen as to upset all the 
salculations of veteran political and indus- 
trial economists. 

Although it is a well-known fact that ad- 
vances in market prices and the volume of 
trade are much more rapid than the decline 
of the same, it was generally thought that 
after solong a period of industrial depres- 
sion, the process of recuperation would be 
ypusually slow. That it has been otherwise 
is an additional proof that hopefulness and 
confidence in the happy issue of business 
affairs are peculiar traits of American enter- 
prise; that the real influence of chronic 
croakers is very limited. 

The rapid recovery of our depressed manu- 
facturing interests is altogether beyond any- 
thing of the kind in Europe, with the pos- 
sible exception of France after her war with 
Germany. The present condition of our 
machinery industries is in every way grati- 
fying. The number of men employed is far 
vreater than it was one year ago, and nota 
few shops are running nightand day. Those 
desirous of buying machine tools are, in 
many cases, obliged to wait from two to four 
months to get their orders filled. This fact 
has much to do with delays in filliag orders 
for other classes of machinery, such, for in- 
stance, as mining machinery, cotton, woolen 
and silk machinery, steam engines, wood 
working machinery, locomotives, and a wide 
variety of special machines, all of which are 
now in unusually good demand. 

Prices of machinery and tools have been 
slower to advance than has the demand. 
The consequence is that no weakness has 
been developed in regular asking prices, 
while iron has declined fully twenty-tive per 
cent. The wages of machinists have also 
advanced slowly—not so rapidly as in some 
other trades—but the advance is well sus- 
tained, and the tendency is still upward. 
Iron workers whose wages are based upon 
the selling rates of iron have been obliged to 
accept a reduction. It is not likely that 
there will soon be any decline in the general 
prices of machinery. On the contrary, 
prices are inclined to advance, and good 
commercial reasons exist for anticipating 
higher prices next fall than those now ruling. 


—— <> ——_ 
Melbourne Exhibition Prospects. 





The applications for space to exhibit at the 
internatioual exhibition at Melbourne, which 
opens October ist, are already sufficient to 
warrant the belief that there will be from 300 
to 350 exhibitors from the United States. The 
original space assigned to this country,30,000 
square feet, has lately been increased to 50,000 
square feet, and a creditable display of 
American productions seems to be assured. 
Mr. T. R. Pickering, the United States Gov- 
ernment agent, whose office is room 2, Post 
Office building, New York City, informs us 
that a short time yet remains for receiving 
additional applications for space. Among 
the articles desired to complete the represent- 
ation from our country are wood-working 
machines, locomotives, machines for drawing 
and stamping sheet metals, turbine water- 
wheels and mining machinery. The aim of 
Mr. Pickering has been to hold out no in- 
ducements to exhibit goods that are not 
likely to be sold to advantage in Australia. 
The last sailing vessel, in time to ship goods 
for the opening, leaves New York June Ist, 
and all goods after that date must be sent by 
steamer, which requires 28 days from San 
Francisco. Steamers leave London the 7th 
and the 21st of July, the former due at Mel- 
bourne September 8th, and the latter August 
25th. The cost of shipping goods from New 
York to the exhibition building, including 
wharfage and cartage to destination, is 2215 
cents per cubic feet. _It is to be hoped that 
our machinery manufacturers will take ad- 
vantage of this exhibition to introduce their 
productions into Australia where British ma- 
chinery finds a good market. 
ee 


A Laboratory for Women. 


There are those who profess to see no de- 
sirability for the scientific education of wo- 
men, as though an acquaintance with the use 
ful arts were a special prerogative of the mas- 
culine portion of enlightened communities. 
Narrow views of this kind are entertained, 
even in the face of abundant facts, showing 
that, with equal opportunities, women attain, 
equally with men, familiarity with the proper- 
ties and laws of matter and material forces. 
That they are not always called upon to use 
this knowledge in the same way as men, 
should be no argument against its value in 
their possession.. Although women are not 
expected to conduct analytical laboratories 
or manufacturing establishments, or to be- 
come mechanical engineers, yet they often 
have large influence with the men who con- 
trol operations of such a character. It is 
not infrequently the case that women are 
valuable advisers in their husband’s business 
affairs. The possession of scientific knowl- 
edge often qualifies them to render timely 
assistance. The man inclined to 


Change in Edison’s Electric Lighting 
System. 


We have stated that we hoped soon to 
publish the report of an indicator test made 
of the engine in use by Mr. Edison at Menlo 
Park in his electric lighting experiments. 


who is 


Tbe test has been made and the report is in 
type, but upon consultation with the en- 
gineers making it, we have decided to with- 
hold its publication until the complete test 
can be made, which we purpose making 
whenever lights enough are in operation to 
make the report authoritative. As Mr. Edison 
has substituted a fibre loop for the paper loop 
formerly used, materially affecting the 
essential points of resistance, power and 
durability, it is believed that publication of 
results at this time would be unfair both 
to the public and to the Edison lighting 
system. We have been afforded the fullest 
opportunities that could be desired for mak- 
ing such a test, and have seen no indications, 
upon Mr. Edison’s part, of a desire to cover 
up anything at any time. 





spend his time and money ina wild goose 
chase after perpetual motion, or in develop- 
ing a rotary engine, or some impracticable 
machine, may have his folly plainly pointed 
out to him and be restrained by his scientific 
better half. For commercial, as well as for 
other reasons, the desirability of a scientific 
education for women is becoming widely 
recognized. 

But the facilities for obtaining such an 
education are limited. Until the founding of 
Vassar Female College about fifteen years 
ago, no institution existed where females 
could obtain the same advantages for a 
collegiate course, as those afforded to males, 
The great success of that institution has 
opened the doors of other colleges to women 
both in America and Europe. 
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A few days ago a well-planned building 
was opened at Vassar College, thoroughly 
furnished as a chemical and physical labor- 
atory for the instruction of young women. 
We had the pleasure of being present at the 
opening, and of listening to an excellent ad- 
dress by Prof. Le Roy C. Cooley, who for 
more than ten years has had charge of the 
department of natural sciences in that in- 
stitution. A portion of that address will be 
found in another part of this paper. The 
building which is one of the most complete 
of its kind in this country was erected, and 
presented to the college, by Vassar Brothers. 
Its cost, including the apparatus and furni- 
ture, was over $20,000. It is possible in this 
laboratory to accommodate one hundred 
students, each having an independent set of 
apparatus for her exclusive use. This is the 
first laboratory ever erected for the instruc- 
tion of women; and as it is to be in charge of 
Prof. Cooley, one of the most thorough 
teachers of natural science, and author of a 
valuable series of text books on philosophy 
and chemistry,there is every reason to believe 
the result will be in the highest degree credit- 
able to scientific progress. 

———e = o—__—__ 
Two Suggestive Announcements. 


A lively Western journal, The Railroader, 
published in the interest of railway em- 
ployes, prints two announcements, side by 
side, upon one of its pages, which are, to 
say the least, suggestive. Artificial legs and 
arms, including ‘‘ the celebrated anatomical 
leg, with universal ankle motion,” are 
brought to the notice of the cheerful train 
man by the enterprising manufacturer, in a 
manner not calculated to soothe the nerves of 
that athletic functionary. In an adjoining 
column, a number of dirths are recorded, as 
having occurred in the families of train men, 
doubtless with the view to supply the gaps 
made in the service by accidents and smash- 
ups. 

——— 2 >e 
The Average Mechanic and Education. 


Why is it that the majority of mechanics are 
so much opposed to securing a technical edu- 
cation, and why do they dislike those of their 
number who may have been fortunate enough 
to avail themselves of the benefits of such 
knowledge ? These have been, and are still, 
problems which we have been able to solve 
only in part. Men may be found in nearly 
every shop who consider practice all that is 
necessary, and there are plenty of men who 
will maintain that an engine may be designed 
without the use of scientific knowledge. We 
have in mind such a man, who once made a 
wager that he could substantiate the fore- 
going assertion in practice. His wager was 
accepted, and he began by drawing the 
boiler and frame of a locomotive. After pro- 
ceeding for a few moments, he was inter- 
rupted by his friend (who had accepted the 
wager), who asked him what he was about. 
The reply was that he was carrying out his 
assertion. This was objected to, upon the 
ground that the more simple problems in 
geometry were being used, besides certain 
calculations which were some of the rudi 
ments of a technical education, and were ex- 
plained. The man who had been so sanguine 
but a few moments before, dropped his 
head, and the truth began to dawn upon him 
that he had been ignorantly using problems 
and calculations which, notwithstanding he 
had learned them from men in the shop, 
were, in reality, portions of a scientific edu- 
cation. After being cornered, and the effects 
of being fairly beaten began to pass away, 
his countenance suddenly brightened as he 
said: ‘‘ Well, this is but one instance; you 
cannot instruct a man in setting valves by 
the use of books.”’ We named certain articles 
which were published in the AMERICAN Ma- 
CHINIST, stating that a number of men who 
were uninstructed in setting valves, had pro- 
cured these articles and followed the printed 
directions in detail. Their testimony is that 
they succeeded udmirably, and their work 
was accepted. When we left our friend, he 
was looking at the ground and scratching his 
head as he gave vent to the expression :‘‘ Well, 
well, I thought that I knew something.” 
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A short time since a certain mechanic saw 
some engine diagrams, which were published 
in a certain paper. He suddenly conceived 
the idea that he would like to know how to 
work up the results. Accordingly he applied 
to an engineer who was posted in that line of 
business, and asked him if he could tell him 
how to lay out the adiabatic, or theoretical 
curve. ‘‘Most certainly,” answered the good- 
natured engineer. ‘‘ How long will it take?” 
eagerly asked the mechanic. ‘‘Only a few 
minutes,” answered the engineer. ‘‘ Oh, by 
the way, I have left my reference book, con- 
taining tables of logarithms at home, so it 
will take a few moments longer as I will have 
to work them out.” ‘‘ Logarithms,” ex- 
claims the mechanic. ‘‘ What the d—1 are 
logarithms ?” The engineer then attempted 
to explain the nature and use of logarithms 
in abridging mathematical calculations. Our 
friend the mechanic looked on very deeply 
interested at first, but pretty soon the ex- 
pression upon his face changed to a serious, 
then to a surprised indignation as he broke 
out: ‘‘ There, that will do, I guess I don’t 
want to learn any more about diagrams. I 
haven’t time to-day. I’ll see you again,” and 
in a moment he was gone. 

These incidents are but illustrations 
of the condition of thousands of the 
best practical mechanics in this country to- 
day, who have a sort of prejudice against 
scientific investigation, and yet do not con- 
sider that if the opportunity and means were 
offered them to go into business they would 
inevitably fail (like many with whom we are 
acquainted) for the lack of the business 
knowledge which is necessary in order to 
make estimates and take contracts. The 
mechanic at the present day should lose no 
time in securing a good education. Age is 
no argument against this recommendation, as 
the best and brightest men have secured their 
knowledge at an advanced age. A man to 
be a perfect success should make up his 
mind to be at study the rest of his life, as 
the more knowledge a man acquires the more 
eager will he be to advance. We advise the 
mechanic to aim high, to consider him- 
self a little more than a ‘‘greasy mechanic,” 
and entitled to move in the best society. Let 
him extend his acquaintances among. in- 
fluential men. Good, capable men are al- 
ways wanted, and if there is only one in a 
hundred who can become qualified to take 
charge of work, it should be a noble ambi- 
tion for a mechanic to consider himself that 
one, and strive to attain that distinction. 








Business Specials. 
40 cts. a line for each insertion under this head. 


A “New Pulsometer ;’’ has no mechanical arrange- 
ment to absorb power; simple and economical. 
** Have had in constant usea No.7 Pulsometer for 
over three years; it has given entire satisfaction. 
With the exception of a little wear on the valves, is 
as good as when purchased. Would most cheerfully 
recommend the Pulsometer to any one who may want 
a pump, as it will do just what it is represented to do. 
Commercial Manufacturing Company, 643 West 48th 
Street. John D. Peck, Superintendent.’’ Office of 
Pulsometer, 40 John Street, New York. 


H. R. Worthington, 239 Broadway, N. Y., has lately 
issued an enlarged circular of Worthington Steam 
Pumps. It will be noticed that the prices are the 
same as in the last list, being lower than those of any 
other steam pump in the market. 


Improved Work Holder for Lathes, Gear Cutting 
Attuchment for Lathes, Tyson Vase Engine 1-32 
Horse Power, New Tools, Chucks, Drills, Lathes. 
Send for 1880 Catalogue. Jackson & Tyler, Baltimore. 

Patent For Sale.— Or right to manufacture and sell on 
royalty, an attachment to steam-engine governors to 
prevent racing, or stop engine from a distance in case 
of accident. Now in successful operation. For par- 
ticulars apply to Robert Jackson, 216 Broadway, N. Y. 

All kinds machine drawings. Inventors’ work a 
specialty. Hours, 9 to 6. Wm. D. Skdmore, No. 
733 Broadway, N. Y. 

W. F. & John Barnes, Rockford, Ill., manufacturers 
of machinery, want a few more machinists, 

For Schaffer & Budenberg’s celebrated Steam Press 
ure, Hydraulic and Vacuum Gauges, Engine Counters, 
Pyrometers, Thermometers, Reducing Valves, Supe- 
rior Crysla! Gauge Glasses, etc., address W. Heuer- 
mann, 40 John Street, New York. 

American Watch Tool Co., Waltham, Mass., Whit- 
comb Watch Makers’ Lathe, and Watch, Watch Cases 
and Clock Making Machinery. 

See Standard Turbine Adver’ in next number. 


James W. See, Consulting Engineer, Hamilton, Ohio- 


AMERICAN MACHINIST. 


Wilkinson & Crowell, 1201 Beach St., Philadelphia, 
make an Improved Metallic Piston Red Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mon stuffing box, or without any stuffing box at all. 


Norris & Rutter, Mechanical Draughtsmen and Pat- 
ent Solicitors, 424 Walnut Strect, Philadelphia. 


A new automatic valve gear for steam engines com- 
plete. Address, Ed. F. Williams, P. 0. Box 148, Lead- 
ville, Colorado. 


Dies for every purpose. Stiles & Parker Press Co., 


Middletown, Conn. 


Lathe Attachments for Milling Plane and Irregular 
Forms; Taps and Reamers fluted and Gears cut with- 
out removing from the lathe centers. For extended 
description, see AMERICAN Macuinist, Sept. 18 and 
20 issues. Send for circular to Wm. Main, 65 Henry 
Street, Brooklyn N. Y. 

Car Builders’ Dictionary. Now ready. Assigns 
names to kinds and parts of railroad cars, identifying 
each. 800 engravings, and 490 pages. Price, postage 
prepaid, $2. Ten copies to one address, $17.50. Pub- 
lished by the Railroad Gazette, 73 Broadway, New York. 


Engines Indicated—Power Measured. W. H. Odell, 
Box 274, Yonkers, N, Y. 

Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, D. Appleton & Co, New 
York, or the author, Manchester, N. H. 9 

Sheet Metal Presses. Ferracute Co., Bridgeton, N.J. 

To Manufacturers and others: We are prepared to 
build all kindsof machinery. Patent Articles a Special- 
ty. Correspondence Invited. Mather & Newitt, Prac- 
tical Machinists, Leominster, Mass. 


John Fish, M. E. Air Compressors and Working 
Drawings a specialty. Room 23, 10 Pine St., New York. 

W. Barnet Le Van, Mechanical and Consulting En- 
gineer, 3607 Baring Street, Philadelphia, Pa. 





Questions and Answers. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 


(1) J. B., Fishkill Landing, N. Y., writes: 

I have a safety valve of one square inch area; the ball 
weighs 80 lbs.; the weight of the valve and lever is 20 
!bs. Willit or will it not take 100 lbs. pressure to 
raise the valve from its seat? If the ball is placed at 
A, what pressure will it take to raise it? Also, what 
ressure will it require to raise the valve from its seat 
if the ball be placed at B? Please give a sketch of 
the lever marked off, together with the weight of the 
hall, describing the details in the most simple way. 
Is it possible to weigh the lever and ball with the 
common platform scales? A.—You have neglected to 
vive one of the most important factors for the calcu- 
lation of the safety valve lever—viz., the center of 
vravity of the lever arm; nor do you give any dimen- 
sions, so that it can be calculated. Without knowing 
the center of gravity, it is plain that in this case it 
will take more than 100 Ibs. per square inch to raise 


8 


Ibs. 


D 


the valve from its seat. If the weight of the lever 
valve and stem was added to the bull weight and then 
placed over the valve E, as shown in his sketch, it 
then would raise it from its seat at 100 lbs. pressure 
per square inch ; but as the lever arm extends beyond 
the center of the valve, it will take more pressure 
per square inch. To illustrate it, we will assume that 
the center of gravity of the lever valve and stein to 
be at A, on his sketch, which is six inches from the 
fulcrum D, then the weight of lever valve and stem 
will correspond to a weight of 40 lbs. on the valve, 
and the ball of 80 lbs., placed directly over the valve, 
as per sketch, will require 120 lbs. per square inch to 
raise it from its seat. 

areas 20 lbs. x6 

Pressure = 1x3 
to raise the lever valve and stem, to which add the 
weight of the ball, 801bs., making 120lbs. Assuming 
the center of gravity to be 6 inches from fulcrum, as 
above, by placing the ball at A, as per sketch, the 
valve will raise at 


= 40 Ibs., 


80 x 6+-20«6 
1x3 : 
And if the ball is placed at B, 

80 154-206 
1x3 
RuLE.—Multiply the weight of ballin pounds by its 
distance from fulcrum, to which add the weight of 
lever, valve and stem, multiplied by its center of grav- 
ity, this being the distance from the fulcrum that the 
lever will balance over a sharp edge, with the valve 
and stem placed on the lever at its proper distance 
from the fulcrum—this sum being divided by the 
product of the area of the valve in square inches, an | 
multiplied by its distance from fulcrum. 


Pressure - = 200 lbs, 


Pressure = = 440 lbs. 





A simple | 


plan tor finding the pressure a safety valve exerts on 
the valve is as follows: Place the safety valve in its 
working position, secure the valve and its stem to the 
lever arm at its proper distance from the fulcrum with 
wire or string, and attach a loop to the lever directly 
over the center of the valve. Then pass the hook of 
an accurate spring balance into this loop, take hold of 
the upper part of the spring balance, and lift the valve 
clear of its seat, and it wil! indicate the total pressure 
which the valve stem and lever tends to keep the valve 
in its seat, which pressure being divided by the num- 


| ber of square inches in the valve will give the pressure 


per square inch at which steam commences to blow 
off, due to the weight of lever arm, valve and stem. 
Placing the weight on lever arm at the point re- 
quired, and proceeding as above, will give the steam 
pressure for any point the weight is placed. In the 
course of the articles on Safety Valves, by W. Barnet 
Le Van, now being published in Tot AMERICAN Ma- 
CHINIST, this subject will be more fully ventilated. 


(2) G. V., New York, asks : Can you give 
me the receipt for giving to brass a dark blue color, 
the same as used on gextants and quadrants? A.— 
Polish the articles and dip themin aquafortis ; rinse 
the acid off with clean water, and place it in the fol- 
lowing mixture antil it turns black: Hydrochloric 
acid, 12)bs; sulphate of iron, 11b., and pure white 
arsenic, 1lb. It must then be taken out, rinsed in 
clean water, dried, in saw-dust, polished with black- 
lead, and’then lacquered_with green lacquer. 


(3) A. M., Ottumwa, lowa., asks: Has 
there ever been any experiments or other steps taken 
as to the practicability of using dirt asa fuel? A.— 
There have been extensive experiments tried for util- 
izing coal-dust for fuel. We suppose that by the 
term ‘‘dirt’’ you mean coal-dust, as in order to burn 
anything it must be impregnated with more or less 
combustible matter. Werefer you to an article which 
was published in our issue of March 13, 1880, describ- 
ing the manufacture of ,pressed fuel, written by E. F, 
Loiseau. This article will probably enlighien you on 
the subject. 


(4) J. C. G., Marlboro, Mass., asks: Why 
do eugine-builders use a composition box lined with 
babbitt metal for the boxes in coanecting-rods? What 
is the objection to composition boxes? A.—In some 
cases itis a matter of taste; in others, and we may 
say the general object aimed at is to get a cheap, 
durable bearing, as a box made from cheap composi- 
tion will not do for a high speed, consequently it is 
lined with babbitt or other soft metal. A composition 
box made of the best materials is by all means the 
most economical. We are acquainted with instances 
where it has been found necessary to abandon all soft 
metal lining in rod boxes and substitute bronze and 
the best composition. This was done by a Company 
owning about 500 engines. The only objection to a 
good composition box is the price, 


(5) J. H., Brooklyn, N. Y., asks: Will 
you give the process of blueing steel by boiling or 
dipping, such as pins, watch-hands, and dish-covers? 
A,—We are not acquainted with any reliable process 
for producing a blue color upon steel by boiling. The 
usual process is to provide an iron box, and put into 
ita necessary amount of clean fine sand. Place the 
box over a fire, and raise the temperature of the sand 
which is required to produce the following colors 


viz.: Very pale yellow, 430° Fahr.; straw yellow 


dark 
blue 


460°; brown yellow, 500°; light purple, 
purple, 550°; clear blue, 570°; pale blue, 
tinged with green, 630°, 


530° ; 
610° ; 
The articles should be pol- 
ished and placed in the sand, care being observed to 
watch them, so that when the right color appears 
quickly remove them. 








The Betts Machine Co., Wilmington, Del., 
report demand for machinists’ tools, gauges, 
etc., with advancing prices. To their already 
extensive works, they are now adding a new 
brick blacksmith shop. 

Jennings & Co.’s West Bergen Steel Works 
at West Bergen, Hudson county, N. J., 
being rapidly pushed to completion. 


are 


The Wiley & Russell Manufacturing Com- 
pany, Greenfield, Mass., are doing an exten- 
sive business, and are full of orders for taps, 
dies, patent screw cutting, and other labor- 
saving machinery and tools. 

Z. Chaffee, trustee of A. & W. Sprague 
Manufacturing Company, has advanced the 
wages of his employes at Natick, Mass., 10 
per ceut. This is the second raise within 
three months, 





The Ames Manufacturing Company, 
Chicopee, Mass., are employing from 425 to 
450 hands, are full of orders, and compelled 
to run overtime. 
The Cuyahoga Works, of Cleveland, O., 
have just erected one of their new style of 
84 inch blowing engines at the new furnace 
of the Mahoning Valley Tron Company at 
Youngstown. This is the fourth engine of 
the kind recently built by them, and they 
have three more nearly completed for the 
Union Iron and Steel Company of Chicago. 

A large box manufactory is 
built in St. Louis, by Messrs. Bower Bros. 
and C. Metzler, at a of four or five 
thousand dollars, and it is expected to be 
ready for operation by or before June Ist. 


about to be 


cost 


The Cairo Short Line Railroad Company 
have let the contract for building their new 
shops at East St. Louis, Il. 

There is unusual activity in all branches 
of the iron industry, says the St. Louis 
Journal of Commerce, but in none more than 
in the foundry and machine shops which are 
especially engaged in making elevators for 
stores, warehouses, granaries, etc., steam en- 
gines, presses and such like. Some promi- 
nent concerns in this city are running day and 
night, having employed extra workmen, and 
are yet behind hand in filling their orders. 

The new Cleveland Crucible Steel Co. have 
completed their works and started up with 
several orders already booked. 

The Otis Steel & Iron Co., Cleveland, O., 
have just received another steam helve ham- 
mer from the Cuyahoga Works of that City. 
This is the third and largest hammer the 
Cuyahoga Works have furnished them, the 
steam cylinder being 32 inches bore. 


A. H. Blaisdell, Vineland, N. J., is run- 
ning full time, and has plenty of orders. 
Mr. B. has recently taken control of the 
Schofield’s Shafting Straightener, and is now 
ready to till orders. 


The Alliance Machine Co., of St. Louis, 
have reorganized under the name of the 
National Machine Co., with a capital of 
$30,000. They propose to manufacture a 
new calculating machine, also an adding 
machine, and board measure. F. 8. Bald- 
win, the superintendent of the company, is 
the patentee of the above articles. 


About May 1, the Clinton stove foundry, 
Troy, N. Y., will shut down for four or five 
weeks in order to substitute a new boiler and 
engine for the ones now in use. The foun- 
dry has been running steady since March, 
1879. On account of the large number of 
orders there was no cessation of operations 
last fall. 

Dwight Slate, 262 Main 
Conn., writes us: 


St., Hartford, 
While connected, as an- 
nounced by you, with the E. Horton & Son 
Co., of Windsor Locks, Conn., as Mechanical 
Superintendent, please state that I shall con- 
tinue my business of designing and con- 
structing machinery in Hartford as formerly. 


The Pioneer Works (limited) of Marcus 
Hook, Pa., of which Jos. Kidd is chairman; 
David Rose, sec.; Jas. A. Hargan, treasurer, 
and John Clay, General Manager, went form- 
ally into operation last week. They occupy 
a building that was formerly used as a sugar 
refinery, and recently as a machine shop by 
Keesey & Hubbel. The company is pre- 
pared to build all classes of small boats up 
to 150 feet in length, and various kinds of 


castings. 


Says the Sharon Herald: The citizens of 
Hubbard, O., are taking action in the matter 
of having new steel works located in that 
vicinity. Offers are freely made of twenty 
acres of land, and if necessary to further 
secure it, 4 bonus in money will also be raised 
as an inducement to come there. 


Indications are favorable for securing the 
manufacture of theLudlow lock forAkron, O. 
Mr. John Stambaugh offered to Mr. Ludlow 
the old Homer Hamilton works and grounds 
at $7,000, to be taken in stock, and $5,000 of 
stock besides, making in all, a subscription 
of $12 000. Several well known citizens have 
intimated their willingness to take stock in 
the concern, 
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The Fulton Iron works of this city, says 
the St. Louis Jowrnal of Commerce, are en- 
gaged in the construction of three cotton 
compresses, one of which is to be erected at 
Atlanta, Ga., and one at Columbus, Miss. 
The point at which the third one is to be 
placed the builders decline to state. 

The Trade Watch Company of Chicago 
have applied for a charter of incorporation. 
Half the capital stock, $120,000, has already 
been subscribed. The factory is to be 
located at Rogers Park, a suburb about ten 
miles from the city on the Milwaukee 
division of the Northwestern Railroad. The 
land required has been donated by property 
owners in the vicinity, and the work of 
building will be commenced as soon as the 
weather will permit. 
Machinists’ and Engineers’ Supplies. 





New York, April 22, 1880. 

The supply market is quiet this week, and more of 
the manufacturers are in the market for orders. 

Buyers are holding off, expecting prices to fall still 
lower. 

Iron pipe has gradually fallen from a discount of 5 
and 5 per cent. to a discount of 25 per cent. on list. 
The demand is light. 

Boiler tubes are quoted at 55 per cent. discount 
from list. 

Machine bolts are subject to a discount varying 
from 40 per cent. to 50 per cent., depending upon the 
condition of the contracts of the manufacturers, 

Nuts and washers are expected to go still lower. 

The prices of brass and copper tubing are un- 
changed, with a slow demand. 

At a meeting of brass manufacturers, held at the 
Metropolitan Hote), New York, April 15, 1880, it was 
unanimously voted that the price of biass shall be 
list No. 21, less 20 per cent. discount. 

The price of scrap remains unchanged. 

A decline in the list prices of copper is soon ex- 
pected. 

H. 8S. Manning & Co., 111 Liberty Street, New York, 
have taken the agency for the large variety of Wood- 
working Machinery manufactured by the H. B. Smith 
Machine Company. 

— - me 


Iron Review. 


New York, April 22, 1880. 

Owing to the decline, buyers are standing off and are 
indisposed to buy until the market is more settled. 
This makes trade quiet, and it will remain so until 
sellers beeome more reconciled to the decline and less 
eager to sell. Pierson & Co.,24 Broadway, New York, 
quote prices about the same as last week, except 
Ulster Iron, which has declined to 4.2 cents a pound. 

Carmichael & Emmens, 130 Cedar Street, New York, 
report Boiler Makers’ Supplies without change. 
ee 

Review. 


Metal 


LUCIUS HART & CO., 8 & 10 Burling slip, New 
York, furnish us the following, under date of April 
22, 1880: 

Metals still neglected, and prices 
London quotes Pig Tin, about £81; Singapore, about 
$2644. This market merely nominal. Banca, 238c. 
Malacca & Straits, 20c.; Billiton, Australian and Re- 
fined, 19'4c. to 20c.;** Lamb & Flag,’’ 193¢c.; Pig Lead, 
5%c.; Antimony, 19c. to 24c.,as to brands. Spelter, 
64yc. for Foreign. Large lots of Domestic could be 
had at aconcession. Ingot Copper,21l4c.; Nickel, $1.25; 
No. 1. Solder, 11¢.; ‘* Half-and-half,” 13'c. 


WANTED. 


Wanted—Ten first-class moulders, Address Holyoke 
Machine Co.. Holyoke, Mass. 

Wanted—A _ few strictly first-class machinists 
accustomed to tool building, capable of fitting up 
work in a thorough manner. Address Niles Tool 
Works, Hamilton, Ohio. 

Mechanical Draughtsman Wanted in the interior of 
Pennsylvania, as assistant in office. Address, stating 
salary expected, Alpha, P. O. Box 262, N. Y. 


not strong. 


Situation Wanted.—A mechanical engineer of 20 
years’ experience on car locomotive and railroad work, 
including engines, boilers, tools and general machine 
work, wants a situation as superintendent or manager 
of amanufacturing company. Is a draughtsman, and 
familiar with designing, estimating, contracting,organ 
ization of and working men in the construction of 
machinery, building of railroads, shops, &c. Address, 
PRACTICAL, office AMERICAN MACHINIST, 


AMERICAN MACHINIST. 


E. H. ASHCROFT, 
Pres, and ‘l'reas. 


CHAS. A. MOORE, 
Gen’l Manager. 


M. LUSCOMB, Secretary. 





‘Twe-Asuonorr Mra “Go, 


BOSTON, MASS. 


Also Manufacture 


Steam & Vacuum Gauges. 


General Railroad, Steamship 
and Machinists’ Supplies, 


CAUTION.—Aswe are in no way connected or in- 
terested with any other Steam Gauge Manufacturer, 
parties ordering goods should be particu'ar and ad- 
dress. THE ASHCROFT MANUFACTURING CO., 
5l and 53 Sudbury Street, Boston, Mass. 


H. 8. Mannina & Co. 


AGENTS FOR 
THE H. B. SMITH MACHINE CO’S 


MANUFACTURE OF ALL KINDS OF 


Woot Working: Mashizery, 


ALSO, 
ENGINE LAT ES AND IRON!PLANERS, 
Chilled Beam Vises, 
WITH AND WITHOUT QUICK RETURN MOTION. 


11 LIBERTY STREET, NEW YORE, 
SCRAP IRON. 


Scrap BB fron, 14 Gauge, and American Red of 
10 Gauge, suitable for making Washers, &c. 


FOR SALE. 
Proposals invited by 


Weston Dynamo-Electric Machine Co. 
23 Plane Street, Newark, N. J. 


Gnine Lathes and Planers 


Lathes from 13 to 20 











in. swing. Iron Planers, 


24 in.x 6 ft. These are all NEW TOOLS 
with LATEST IMPROVEMENTS 


built to our order at the very best New England 


shops. Send for prices, &c., to 


HILL, CLARKE & CO. 


36 & 38 Oliver St., Boston, Mass. 


Mechanical Books. 


Send 16 cents for 96 page Catalogue of Books 
tor Machinists and Engineers. 


D. VAN NOSTRAND, 
23 Murray & 27 Warren Sts., 





New York, 





MACHINE 


DRAWING COPIES 


TEN CENTS EACH. 
Send for List of Plates, now ready, and Catalogue of 
Books for Practical Engineers. 


E. & F. N. Spon, 446 Broome St., N. Y. | 





Drawing Instruments 


AND MATERIAL, PAPER, &C. 


G. Ss. WOOLMAN, 
116 Falton Street, New York. 


Fully priced and illustrated Catalogues. 
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The Allen Governor Co. 


| B. W. Spence, Treas. BOSTON, MASS, 


| and Iron, also very accessible to market. 





STEEL 
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PATENT NICKEL-SEATED 
“POP” SAFETY VALVES 


JAMES D. FOOT, 
| 78 Chambers St., 


NEW YORK. 


SS 





STATIONARY, 
COMPOSITION LOCOMOTIVE, 
a MARINE and 
PORTABLE 


OIL CUP. 


PRICE, 
$1.50 per dozen. 


Subject to discount 
in quantity. 


STEAM BOILERS. 


Our Patents cover all 
our Valves utilizing the 
recoil action of steam, and 
familiarly known as “ Pop 
Safety Valve.’’ 





Samples by mail at 
30c. a pair. 


FOR SALE. 


A Works completely equipped for the manufacturing 
of carriage axles; ix well located in relation to Coal 
Address 


EK. PP. BULLARD, 
14 Dey Street, New York. 


A NEHW BOOK ON 











@@ Purchasers, beware 
of infringements of our 
Patents. _@g 


"Capital, $100,000. 


The Consolidated Safety Valve Co., 


Office and Manufactory, 
51 & 53 SUDBURY ST., BOSTON, Mass. 





A VERY IMPORTANT SUBJECT. 
2 
ITS HISTORY, MANUFACTURE, AND USES. 


By J. S. JEANS, 
Sec. of the Iron and Steel Institute of Great Britain. 


In One thick 8vo. volume, containing 860 Pages, 24 Plates, and 183 Engravings, $14.5). 


Descriptive Circular and our Catalogue of Scientific Books sent free on application. 


E. & F. N. SPON, 446 Broome Street, N. Y. 


Wo ee WILEY & RUSSELL MF’G CO. 
Rollstone Machine Cb, __. GREENFIELD, MASS. 
Fironsune, Mass. Lightning Screw Cutting Machinery and Tools, 





Rotary and Stationary 
Bed Planers, Wardwell’s 
Patent Saw Benches, 

Waymouth Lathes, 
and large number of spec- 
ial machines. 

We also carry a large 
stock of Second-Hand Ma- 
chinery. Send for Cata- 
logue. 


CHAS. G. LUMDELL, 


No. 7 Exchange Place, 






















FOR SALE. 
Three Boilers 24 ft. long, 6 ft. diameter, return drop- 
flue, 80 horse-power, Al make and condition. $1,500 
each. Address, E, 14 White St., New York. 


BOSTON, 


MASS. 





REPRESENTING 


EKMAN & (0. 


GOTHENBURG, 


SWweprN. 


Dead Stroke Machinery for Sale, 
POWER HAMMERS Three Large Lathes; also, One 


Large Planer. 
FOR PARTICULARS, ADDRESS 
The Hartford Fdy. and Mach. Co. 
HARTFORD, CONN. 
J. S. HUNTER, Prest. 





Are superior to all others for Forging 
and Die Work. Over 500 now in use. 


Manufactured by 


SS PHILIP S. JUSTICE, 
SS 14 N. 5th St., Philadelphia, Pa. 


SAmUEL Raymond & Co. 


MANUFACTURERS OF 


auiard Sestioual Pip 


AND BOILER COVERING. 
y a= ae? \\ | 
weiiemeall 














JAMES D.. F:0.0 T cali 
738 Chambers Street, New York. 

MACHINISTS’ SURFACE GAUGE. 

Height, 8incbes, Arm will scratch 
8 inches and 13 inches high. Nickel 
Plated and a first-class tool. Price, $2. 

The Perfection Chuck is thorough y 
well-made and is a perfec'ly true run- 
ning Chuck. Jaws and Shank of best 
imported tool steel. It will center and 
hold drills from the smallest to 3-16 
inch. Shell Polished and Nickel 
Plated. Mechanics, Manufacturing 
Jewelers and Silversmiths will find 
this tool suited to their wants for all 
light work. Retail price, $1.00. 

This Pin Vise is for holding all small 
sizes of Wire to 3-16 of an inch, also 
for Filing Pins, Pointing Screws, &c. 
It has four tempered steel jaws. a hol- 



















Patented January and April! 1870, and September, 1877 


FACTORY: low wood handle, is full Nickel Plated, 
wares perp e and the most complete tool of its class 
G42 West 52d Street, in market. Retail price, $1.00. 
, > Se 
OFFICE: All tools warranted, Send stamp for 


catalogue. 7 
Prices stated include postage. 





108 Liberty Street, New York, 





We claim a larger percentage of saving in condensa- 
| tion than any other covering; greater rapidity and 
cheapness of application; greater durability, and a 
neater and better finish when completed. It is 
especially adapted for shipment to the country. This 
covering can be easily removed and replaced in case 
| of change in the pipes or for inspection of boilers 
| and used over again. Hair Felt, Plastic and Cement 
Coverings of the best quality. Covering of out- 
| “ter and underground Pipe a Specialty. 


PERFECTION CHUCK. 








&#™ Send for Circulars with references and further 
particulars. 
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NICHOLSON FILE Coa. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS and SPECIALTIES. | 


“Nicholson File Co’s” Files and Rasps. 


“The Best STEAM PUMP » in pprrng 


“The Deane.” 


SEND FOR ILLUSTRATED CATA- 
LOGUE AND PRICE LIST. 








**Double Ender” Saw Files. File Brushes, File Cards. 
“Slim”? Saw Files. Surface File Holders. | DEANE STEAM PUMP CO. 
wie Rasps. ae. ge oe? » | = OFFICE AND WORKS: 
andle ifflers. ub Files an olders. eee —a oo 
Machinists’ Scrapers. - [mproved Butchers’ Steels. HOLYOKE, MASS. 


¥ 7 > ¥ a] La A] WAREHOUSE: 
IDENCE. R. I U.S.A SIMPLE! POSITIVE! : 
Manufactory and Offices at PROVID Cc 9 a Bay ® 2 « 92 and 94 LIBERTY &ST.. 


DURABLE! 
P NEW YORK CITY. 
For Every Possible Duty. J. H. HARRIS, Manager. 


RRARRES, Ss BRADLEY’S CUSHIONED HELVE HAMMER. 


£R. Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 

MM R nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 
Medal of Merit at the Centennial Exhibition, in 1876, 

Being the highest award given any goods of their class in America or Europe. 

















” 








we”, 
f IT HAS MORE GOOD POINTS, LESS COMPLICATION, 

y ye) MORE ADAPTABILITY, LARGER CAPACITY, 
eT DOES MORE AND BETTER WORK, TAKES LESS POWER, 


PTL AREe IHS, wom 
¢ STEEL SPECIALLY ADAPTED Tor cua THAN ANY HA (Established 1832.) 


ADES 0 H : : | 2 | Ss t 
We MAKE GRE " Peden CuisersTars& Diese “’NUFActURE beangret cHiicaco itt. | BRADLEY & COMPANY, Syracuse, N.Y. 


WZ “ae 
BENJ.ATHA. AEM VAR IN J.ILLINGWORTH, BORING AND TURNING MILLS. 
Ali Sizes: 4, 5, 6, 8, 10, and 


_..NEw JERSEY.~_»—. 
12 feet Swings. 


PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO, 


Abbe Bolt Machines, SSS WALLS PATENT 
POWER HAMMERS, DOUBLE COMPOUND LEVER CUTTING NIPPERS. 


— Of the many Cutting Nippers 
heretofore placed on the mar- 
ket, not one has supplied either 
of the two great needs long felt 
by all who use them, viz.: 1st. 

Price $1.25. Tecmanee power without a age 

Sent by mail for 6cents °Y and expensive increase of 

additional. size. 2d. That the construction 

Every pair warranted. of the Nipper should be such 

that any damage to the cutting 






















C. W. LeCOUNT, 
SOUTH NORWALK, CONNECTICUT, 


Manufacturer of 


LeCount’s Vi - 
Routan vs Vice Clamp, 973 cuyrre STREET, N. Y. 
With Steel Screws, hardened the whole length, a 


spring temper and ball head, so as to clamp an object x ‘ xa 
at any angle without bending the screws, The clamps SPECIALTIES: 
are also steel and of great strength. 





S. C. FORSAITH & CO., 


MANCHESTER, N. H. 




































Combined Hand Fire Engine and 
Hose Carriage. 


NEW AND SECOND-HAND MACHINERY. 





Send stamp for Illustrated Catalogue, 
stating fully just what you want. Over 








PRICES. 2,000 machines, new and second-hand; jaw or handle, from wear or 
No. 1, opening 1 inch............ $1.25 ) = ee 9 . ta Se oe accident, could be repaired. 
9, a! au” yale . an (s tally described, with prices annexed, S U Pp p L | E S * ‘A's shams cheat te ohieeeeil 
“3 es SR eae cae A 2.00 \ = in our List No. 20. il to 
SEND FOR DESCRIPTIVE CIRCULAR. 
PETER A. FRASSE & CO., Sole Agents, 95 Fulton Street, New York. 





three-fold strength. 
Gearing of all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 
ADDRESS tives, etc. 15,000 Crank Shafts, and 10,000 Gear Wheels of this Steel 
now yunsing, rove its superiority over all other Ste el Castings. 


9 CRANK SHAFTS, CROSSHEADS and GEARING Specialties. 
K nowl Ss W Circulars and Price Lists free. Address 
eC Steam Pump orks, CHESTER STEEL CASTINGS CO. 
a A » ¥ a Pld 2 rl oid Lhe ta or — Formerly McHaffie Direct Steel Castings Co, 
af A SHING TO N STREE r, 86 L IBERT i S TR E E T, Works, CHESTER, Pa, 407 Library St., PHILADELPHIA, 


’ T FROM 1-4 TO 10,000 LBS. WEIGHT. 
K N OW LES PAT F N 7 ST FA M ie U M PS c r ' [ True to pettern, sound and solid, of unequaled strength, toughness and 
e durability. An invaluable substitute for forgings or cast iron requiring 










BOSTON, MASS, NEW YORK STEPHENS’ PATENT PARALLEL VISK, with Swivel, 
. Taper, Pipe and other attachments, is the be y st Tne W orkshop Companion. 

—_ ae man 5 a es and most attract i apted to 
SEND FOR ILLUSTRATED CATALOGUE, Se ee carte af cnet an tec | & handy and useful dictionary of practical informa- 
>. to Locomotive Works. Twelve years constant tion for Engineers, Machinists, Draughts- 





use, ten hours each day, proves to usthata men and Mechanics, containing usetul and 
LA N D & COM PA ty ¥ man cannot wear it out in a lifetime. Its rajiable recipes, rules, processes, methods, practical 
4 parts are interchangeable. It opens fure ages, 


the rs holds firmer, 1s heavier and more durable than hints, &c. NO medical or cookery recipes. 164 





any other vise. Selected vises sent to any address b: This book will be sent, post-paid, on receipt of Twelve 
No, 126 UNION ST., NEW HAVEN, CONN, a oy C Mi D. a Me ved ~ 94 Lode Amy en s-cent postage etamps. ’ * 
ing. Write for illustrated circular. Ste pue nw’ Patent 7. >. PEMBERTON, 
Sole Manufacturers of Vise Co., 41 Dey Street, New York, a 249 Duff ld St., Brooklyn, N. Y. 
THE SWEETI AND ( HUCK. Steam Pumps, F. W. MOSS, 
80 John Street, New York, 
Independent, Universal and Eeeentrie € ombination. AIR COM PR ESSORS, (Successor to Joshua Moss and Gamble Bros.,) 


PRICE LIST FURNISHED ON APPLICATION 


- Friction Hoisting Engines, Steel antl Files, 
POOLE HIN BALL IM S.& C.WARDLOW, Vacuum Pumps & Condensers, 
SHEFFIELD, ENGLAND, IIAMMERS, ANVILS, VISES AND BLACK- 


MANUFACTURERS OF 
S0:E MAKERS or THe speciaL Brann | GENERAL MA C HINER 7. aaiemceiiane Pod STEEL, 


TOUGH Ste E 4 Specially adapted for Dies, Punches, Turning 
aky am LNPNes. a 


| 
| 

MA ( ; * F M () VLD FD 5 | Capacity to bore Cylinders 110 Inches Diameter, and 
| 


F T , turn Fly Wheels of 24 feet. 
or Turning and other Tools 
MILL CEARINC, 


Bruach Oflce & lores: 95 Tobn St. New York. |THE NORWALE nN WORKS CO, 


STEAM ENGINES AND BOILERS. 
_ WILLIAM BROWN, Sole Agent. | South Norwalk, Conn. Warranted not to crack in hardening Toolsof any Size 
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IMPROVED 
MILD-CENTRED 
CAST STEEL 
Sul ‘sisuRey 
‘sduy, 107 
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PIERSON & Co. 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION. 





Address 
P. O. Box 2187. 


Office, 
24 Broadway, N.Y. | 





A. F, Prentice & Co. 


Manufacturers of 


Light Machinists’ Tools, 


Improved Upright Drills, with 
Lever Feed and Wheel Feed 
with Quick Return Motion. 








ENCINE LATHE. 

Price, $175.00. 
Swings 11 inches. 5 feet bed. 
Weight, 650 Lbs. 





Hand and Foot Power Lathes. 


SLIDE RESTS. 
and Ma- 


Special Machinery 
ving. 


chine Job 





FOOT POWER LATHES 
A SPECIALTY. 


54 Hermon Street, 
WORCESTER, MASS, 


The Hendey Machine Oo. 


Wolcottville, Conn., U.S. A. 


MANUFACTURERS OF THE 


MANVILLE PATENT IRON 


Planers and Shapers, 


24 in. Shapers, 15 in. Shapers, 5 ft. x 24 in. 
34 ft x16 in. 
teur’s Hand Planers, with Chuck and Centers, 
8 ft. x8 in. Fine Engine Lathes, 5 ft. x 12 in 
Hollow Steel Spindle Hand Lathes, 
and Wire Slitters, Spring Chuck and Com- 





o THE HENDEY. | 
MACHINE co.) 


PATO JAN.20 74, 


| 


Planers, Planers, 24 in. Ama- 


Brass 


mon Clock Lathes. 


&®~ Send for Catalogue giving description of Tools, 
with names and opinions of users, and mention where 
you saw this. 








SAMUEL A. BECKETT, Mechanical Engineer. FREDERICK H. McDOWELL, Engineer of Mines. 


Beckett & McDowell, 


Formerly with Union Iron Works (PREscoTT, Scott & Co.) of San Francisco, Cal, 


MINING AND MECHANICAL GNGINGERS 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 
PwUBLISHERs’ NOTICE. 


The increasing pressure of advertisements upon our strictly limited space has crowded out our own 
column announcement, Drop a postal for circular containing selected list of ‘‘ Practical Articles” by Fifty 
Five of the best mechanical writers in this country, which have been contributed to the AMERICAN 
Macurnist from time to time. AMERICAN MACHINIST PUBLISHING CO., 96 Fulton St., New York. 


THE MORSE FEED-WATER HEATER AND PURIFIER. 


























Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 
engines. For further particulars, address 
MORSE, Mechanical Engineer, 313 Olive Street, St. Louis, Mo., or 
J. F. WANGLER, St. Louis Boiler Works. 


E L. 


AMERICAN MACHIN IsT. 
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The E. HORTON & SON CO. 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK 


BOTH 


INDEPENDENT AND UNIVERSAL, 


ALSO THE 


Horton Car Wheel Chuck. 


FEBRUARY Ist, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 
Soliciting your orders, we are, respectfully yours, 


THE E. HORTON & SON CO 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, NEW YORK. 


The New ~ Boiler Tube Gleaner, 








PRICES REDUCED. 








Send for Price List. 












PAT. DEG 17,78. 


, on BY 


WILLIAM COOKE, 6 Courtlandt St., New York, 


Is the simplest, and most effective and economical machine made. 


Send for Descriptive Circular. 





Co. 


Betts Machine E. E. GARVIN & CO, 


WILMINGTON, DEL. Manufacturers of 
Makers of pom ; : 
HEAVY MACHINISTS’ TooLS Milling Machines, Drill Presses, 


of the various kinds for working Iron and Steel; 
Standard Gauges, Measuring Machines, &e., &e. 

Send for C irculars and list of tools on nand for 
immediate delivery. 


Vertical and Yacht npines, 


Hand Lathes, 
Tapping Ma- 
chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 
sizes. Gear 
Cutting and 
Milling in all its 
branches. 











139-143 
The Rowland CENTRE ST, 
Vertical Engine. ?, Cornell’s B'ld’g 
—— NEW YORK. 
LARGE , ("Send for il- 
WEARING lustrated Cata- 


logue. 





SU REAC ES. 
Simple in Constraetion. 


——<g——_—. 


JAMES BEGGS & CO. 


New York Agents. 
S DEY STREET, 
NEW YORK, 


LITTLE SOLE MANUFACJ?S 


ae +3 & DOO 
Po EAM FLUE CLEANER 


ST 


CLEVELANDS 19) 
Pa rounr" 7s 


A&B SECTION VIEW CIRCULARS on APPLICATION 
WOOD4 DRAKE 7iRutcersStNY. Acts foRNYAN | 
. 
~~ Model Engines. 
a/\ Complete sets of 


i) CASTINGS 


x for making small 
Model Steam Engines, 11-2 in. bore, 8 in. stroke, price, $4; 
ditto, 2 in. bore, 4 in. stroke, price, $10 same style as cut. 
Gear wheels and parts of Models. All kinds of small Tools 
and Materials. Catalogue tree. GOODNOW & WIGHT- 
MAN, 176 Washington Street, Boston, Mass. 


STEAM PUMNIPS. 











F.C. & A. E. ROWLAND, Engineers, 
NEW HAVEN, CONNECTICUT, 

















=>—> SEND STAMP FOR CATALOCUE. 








TALLMAN & MEFADDEN-PHILADELPHIAS 





WOOD WORKING MACHINERY. 
J. A. FAY & Cco., 


BUILDERS OF 


[MPROVED MACHINERY FOR WOOD CUTTING, 


Numbering some 300 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machine 8, (Mortising and Boring 
Machines, Carving and Dovetail- 
ing Machines,Shafting and Friez- 
ing Machines, Horizontal and 
Vertical Boring Machines. 
Improved Variety & Uuiversal 
WOOD WORKERs. 
Band, Scroll, Ripping and Cut- 
ting-off Saws, Band and Circular 
* Resawing Machines, Spoke aud 





HENRY R. WORTHINGTON, 


239 Broadway, N. Y. 709 Market street, St, Louis, 


83 Water street, Boston. 


THE WORTHINGTON PUMPING ENGINES FOR WATER 
Works—Compound, Condensing or Non-Condensing. 





Wheel Machinery, Shafting, | Used in over 100 Water Works Stations. 
Hangers and Pulleys, etc., etc. Original in design, Worthingten Steam Pumps of all 
simple in construction, perfect in workmanship, saves 


Sizes and for all purposes, 
PRICES BELOW THOSE OF ANY OTHER 
STEAM PUMP IN THE MARKET. 


labor, economizes lumbe r, and its productions are of 
the highest standard of excellence. Send for Cir- 
culars and Prices. 





J, A. FAY & CO., Cincinnati, Ohio, U.S.A... WATER METERS. OIL METERS. 
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THE ALBANY 


sS'DEA MM 








This Trap automatically drains the water of con- 
densation from HEATING COILS, and returns the same 
to the Boiler, whether the coils are abore or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


Apply to 





Albany Steam Trap Co. + 


_— e : p. 
a 2 Pes 
a - mee ALRANY. N. Y. 





ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


Be — aes oes os ee a Ss a 


Machine & Railway Shop Equipments 


Shafts, Lathes, 
‘ouplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables & Pivot Bridges. Gifford Injectors, Sellers’ Improvements. 


NEW PATTERKS. SIMPLE, EFFECTIVE. 


New York ila 79 Liberty Street. 
| PATENT ‘‘ECONOMIC’”’ 


Set i) iD WATER HEATER, 


in aga | wth The; Most Efficient, 
i Pe, Tt Cheapest, 


, Easiest to Clean. 
a 










~s) 





No Back Pressure, 
Tubes Screwed in 
And Free to Expand, 





ar No Grease in Boiler, 
92 Water Purified, and 
= Pumped whilst cold. 
; MOST DURABLE. 





























For Illustrated Circular, Par- 
ticulars and Prices, apply to 


Bampia Foundry & Machine Company, 
| BOSTON, MASS. 


15 Gold St, NEW YORK. 
“Prom” Daler Tuk ny 


STEEL SCREW PUNCHES, TUBE BRUSHES, &C. 


THOS. PROSSER & SON, 








FOR 


Monitor Binders 72: American Machinist. 


$100 EACH BY MAIL OR LXPRESS. 





FRASSE & COMPANY, 


62 Chatham Street, New ay 





# Goulds Manufacturing Co. 


Manufacturers of ait 
kinds of 


Force and Litt 


For Cisterns, Wells, katt 
roads, Steamboats, 
4A Godmiile etc. 


ENGINES, 









d Plan 

' Corn-§ Shellers, Sinks, etc 
1m, Pumps and M {s for 
jm) Driven Wells a specialty. 
Satisfaction or 

Oatalogues furnish 

plication. 
coulps "PUMPS 


Quine FoR coute: 


WAREHOUSE, 15 Park PLACE, New Y se O1rTy 





AMERICAN MACHINIST. 


ees" Ten Meshal Mora 


| A POSITIVE AND PERFECTLY NOISELESS | 











Fine Tools, Files, Steel Wire, 


AND 


SUPPLIES FOR MACHINISTS A 
SPECIALTY. 
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| BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Patented March 9th, 1880. 


SUBSTITUTE FOR PAWL AND 










No. 1 cuts 4 to % 
No. 2 cuts \ to 1 

No. 2% cuts ¥ to 1 
No. 3 cuts % to 1 
HAND or POWER... f 


RATCHET. 


Edward Wright & Co. 


561 Main Street, 
WORCESTER, BOLT CUTTERS, 


Upright and Horizontal Drills, 


For Blacksmiths’ and Carriage Makers’ Use. 








Manufacturers of 


MASS. 


| Mustrated Catalogue furnished on application. 


‘PATTERN AND BRAND LETTERS. 


PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Machinists’ Tools, — and Engravers’ Warehouse, 


orner Fulton and Dutch Sts., 
Worcester, MASS. 








P. BLAISDELL & CO. 


MANUFACTURERS OF 


NEW YORK: 

















MACHINISTS’ | 
FOUNDRY SUPPLIES. 


Machinists’ Tools, Drills, and Taps and 
Dies. Also, Belting and Steam Packing of 
all kinds, and a general assortment of supplies for 


FACTORIES AND MILLS. 
T. B. BICKERTON & CO. 


No. 12 South Fourth Street, 
PHILADELPHIA, PA. 












Taps & Dies, 
| @Morse Twist Drills, L.B.E ATON, 
AND Calipers, 


Dividers, 
Stubs Tools, 
Stubs Files, 
Stubs Steel, 
Grobet Files, 
Carvers, Gravers, 
Chucks, 
Speed Indicators, 
‘ises, Hammers, 
Machine, Set & Cap 
Screws, &c., &c. 


THE 
ONLY 


TOOL STORE 


HN. 6th St, 
PHILA. 


Exclusive 


Tool Store 
IN PHILADELPHIA. 


HEADQUARTERS FOR 


TOOLS of all DESCRIPTION. 





The Huntington Emery Wheel Dresser. 


(IMPROVED.) 


Thousands 
in 
Successful Use. 


Invaluable to 
Users of 
Emery Wheels. 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels, 
Price $4.00. Send for Circular. Cc. E. ROBERTS & CO., CHICAGO, ILL. 


AIR ENGINES. %° Vater: 


NO ENGINEER. 
No Extra Insurance ! Absolutely Safe ! Simple! Reliable ! Durablet 
Most Convenient and Economical Power Known 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery, 
91 & 93 Washington St., New York. 


20 Per Cent. Saving in Fuel, 
25 Per Cent. Increased Power, 


BY ATTACHING 


HAMILTON'S INDEPENDENT AIR PUME 


tl \2 AND CONDENSER 
tLe, TO YOUR ENGINE. 


Manufactured only by 


SAWTELLE & JUDD, 
HARTFORD, CONN. 


E.LYON & CO. 


470 Crand St. 
NEW YORK. 


Sole Manufacturers of 

















IMPROVED 


Anti-Incrustation Liquid, 


For the Prevention and Removal of 


SCALE IN STEAM BOILERS. 


Is purely a liquid, free from sediment, contains no 
acid, and 1s absolutely safe and effective. 

Prof. H. G. Torrey, of the U.S, Assay Office, says: 
‘*Downer’s Improved Boiler Liquid is free from all 
injurious substances, and well adapted to accomplish 
the object sought; know of nothing better and highly 
recommend it.” 

Circulars and references on application. 


A. H. DOWNER, 
PROPRIETOR AND SOLE MANUFACTURER, | 
} mH » . 
} i = Ww rk. wv Polishing and Buffing 
17 Peok Gip, Ne York | Hyd. Claw. Jack. Machinery. 
| CIRCULARS ON APPLICATION, 


77 . dae NTISS PATENT VISES, 


ADJUSTABLE JAWS, 
Stationary and Patent Dorie! Bot ony, 


Adapted to all kinds of Vise work. 


HALL WF’G CO., 23 DEY ST., NEW YORK, 
SEND YOR CIRCULAR. 


Lyon’s Patent Punches 
and Shears. 
For Round, Square and Flat Iron 


Hydraulic Presses, 
For Special and General Uses, 


Hydraulic Pumps, 
For Driving Presses. 


Hydraulic Jacks and 
Punches. 














; 
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THE “BROWN” AUTOMATIC 


UNEXCELLED 








FOR WRITE 

WORKMANSHIP, FOR PRICES AND 
ECONOMY 

AND ‘ INFORMATION. 

DURABILITY. Oe ae Z 
C. H. BROWN ra CO. con Panuhictivers, 
FITCHBURC, MASS. 
TH KE 


LAWRENCE ENGINE 


A FIRST-CLASS CUT-OFF 
AUTOMATIC STATIONARY 
ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, - LAWRENCE, Mass. 


JARVIS PATENT FURNACE 


FOR SETTING 


STEAM BOILERS. @% 








> 
ENe AWARDED TA 


at 


Economy of Fuel, with increased capacity of Steam 
Power. 

The same principle as the Stemens’ Process or MAK- 
IN@ STEEL, utilizes the waste gases with hot air on top 
of the fire. 


Will burn all kinds of waste fuel without a blast. including screenings, wet peat, wet sane sawdust, log- 


wood chips, horse manure, &c. 
A. F. UPTON, General -Agent. 


Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space. 
Send for Circular. P. O. BOX 3401, 


BARHRER c& ) a ee 
NEW YORK AGENTS; : 422 East 


THE NASON MANUFACTURING CO. 


DEALERS IN 


Plain and Galvanized Wrought Iron Pipe, 


AND MANUFACTURERS OF 


STEAM AND CAS FITTINGS, 


Steam Traps, Patent Vertical ‘Tube Radiators, Steam and Hot Water Boilers, 
Steam Warming and Ventilating Apparatus, etc. 


Nos. 71 Beekman and Fulton Streets, New York. 





BOSTON, MASS, 


23d Street. 








MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SO 


MANUFACTURERS OF 


Bates Patent Steam Generator. 


Iron Founders, 


East Conshohocken, 
’ 


PENNA, 


Boiler Makers Anp 


in the way of ecouomy, efficiency, 
durability and convenience of clean- 





for particulars. 


Machinists. | 


A large number of these boilers in | 
use in the best establishments and in- | 
stitutions, showing Splendid Results | 





THE 


HANCOCK INSPIRATOR CO. 


INSPIRATORS, EJECTORS, 


—AND— 





GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 


35 Queen Victoria St., London, England. 


AMERICAN MACHINIST. 





ing. We refer to parties using. Write | 





L canal 8, 1880. 





Patent Autnatte “Cut-off Stein Higeine. 
WM. WRIGHT, 


PATENTEE AND BUILDER, NEWBURGH, N. ¥- 


THE MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CONSTRUC- 
TION, AND ALTOCETHER THE BEST CUT-OFF ENCINE IN THE MARKET. 


a | 
oF oR 





SCOMPOUND ENGINES 
For City Water Works; also for Manufacturing frie’ etc. _-* duty guaranteed.) 
MARINE AND STA NARY ENGINES, 


STEAM BOILERS AND TANKS, 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, 
‘AND BRASS’ CASTINGS, &c. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


FRANK H. POND, 
Goasulting Engineer and Expert, 


709 MARKET STREET, 
sT. LOUIS, MO. 


IRON 








CHRISTA CHINE C 


PORTA BLE: BU RR: MILLS 


EEC Mite FACTORY GEARINGX44E 


CIRCULARSAW MILLS 


swith improvedRatchet head blocks 


’Y°STEAM ENGINES. Ss! 


SHAFTING PULLEYS AND HANGERS, 


“VARRANE WATER WHEELS 


On AND MILLING SUPPLIES. “© 
ADDRESS. ¢HRISTIANA.[ANCASTER (oPa 





PORTABLE | AND STATIONARY 
Engines and Boilers, 


24 to15 H. P. Return Flue Boiler, large Fire Box, | 


Do not fail to send for circular to 


SKINNER & WOOD, Erie, Pa. 


CUYAHOGA WORKS 
eo “aici §=§=—6 Steam 
Hammers 
eS a 


Built by Cuyahoga Works. 
AND 


MARINE ENGINES, 
VERTICAL 
Blowing Engines 


For Blast Furnaces. 


F Cleveland. Ohio, U. S. A. 


no sparks. 






















LATHE ATTACHMENTS 


FOR MILLING 
Plane and Irregular Forms. 
| Taps and Reamers Fluted and Gears cut with. | 
out removing from the lathe centers. 
See American Machinist, Sept. 13 mes 20. » MAIN, 


For circular address 
65 Henry Street, Brooklyn, MN. Be 


GHARLES MURRAY, 
Bren? AVER ON W oo]). 
No. 58 ANN Sr. 

New YorK. 


D. SAOWDERS SONS 


New Pipe-Threading Machine 


The 1.X.L. 


FOR HAND OR POWER, 








Manufacturers ot 
Steam & Gas Fitters’ Tools, 


Pipe Cutting and Thread- 
ing Machines for Pipe Mill 
Use, &c., a Specialty. 


YONKERS, N. Y. 


SEND FOR CIRCULARS, 





Mechanical Engineer, 





H. L. STELLWAGE 


. 254 N, 5th St., Philadelphia, 














May 8, 1880.] 


STEEL AND IRON 
BOILERS. 


All sizes to 225  horse- 
power. 


HORIZONTAL. 
VERTICAL 


Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 
Engines. 








Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 
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FLEXIBLE. *SHAFT-CO- LIMITED: 
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PHIA 


Designer and Constructor of 
Hawser and Rope Machinery 


Working peat of En tan Boilers, Machinists’ 
and Boiler Makers’ Tools, 


NoRTH FIF prime ikan ELE 


W. H. HOFFMAN, M. E., 
PASSAIC, New Jersey. 


ssor TEENTH- 








A PRACTICAL TREATISE 
High Pressure Steam Boilers, 


Including Results of Recent Experimental Tests of 
Boiler Materials, together with a description of ap- 
proved Safety Apparatus, Steam Pumps, Injectors aud 
Economizers in actual use. 

By WILLIAM M. BARR. 

1 Vol., octavo, 462 pages, 204 Engravings. Sent by 
mail or express, charges prepaid, to any address, upon 
receipt ot $4.00. 

YOHN BKOTHERS, Publishers, Indianapolis, Ind. 


Second-Hand & New Tools 


APRIL LIST, NO. 2. 
Miscellaneous Second= Hand Tools. 


All in Good Order, and will be sold 
very Low, 


1 Engine Lathe 96 in. swing x s fi. Bed. 














Chuckiog Lathe, Double Head. 
Pulley Lathe, 


- SECOND-HAND 


Spinning Lathes, ae 

a eo 24 in. x 24in. x 7 feet. 

ron Plande 72 in. x 66 in. x 24 * | WwW 
Iron Planer 60 in. x 60 in. x 30 “ AND NE 

Iron Planer 32 in. x 30in.x 10 * 

Tron Planer Sin. x 6 * 


Upright Drill 60 in. | : ’ 

Upright Drill 48 in. 

Upright Drill 38 in. | s 
Upright Drill 38 in. | 

Upright Drill 16 in. Sa 
Upright Drill 16 in. | 
Drill, 4 Spindle. 

Bench Drill. 

Boring Machine 48 in, x 15 feet. 
Large Gear Cutter. 

Small Gear Cutter. 


| One Bement Six Spindle Drill, for Car Truc k Frames. 
| One Engine Lathe, 90 in. x20 ft. Ames. New 

| One Engine Lathe. 30in. x 20ft Good order. 
One Engine Lathe, 30 1n. x 16 ft.. Wheeler, new. 


2 28 in. x 12ft. Ames. New. 
Slabbing Machine. One ‘ “ : a . 
Cutting Off and Centering Machines, | a 4 “ on Loy sp Dn aa 
Locking Machine 24 x 28. Two « “ in.x 8 ft. Pond , 
Upright Boring Machine 78 in. ann a “ B3inx st, * 
Pulley Polishing Machine. One 4 “ i5in.x 6ft. Wheeler. 


Tool Grinder. 


Pointing Screw Machinc. One Pulley Lathe, 20 in. x 6 ft. 


eh kph ek tet he ek teh ek pk ek pel fk eh fk ed pal eh pel fed eh ed Dd 


Daniels’ Planing Machine. b4 Hand Lathe, th os Se 
Three } 
One No, 3 Bolt Gutter — ;Six «© 1 in. x 44 ft. New Spencer 
One “6 ” cA) ae ee | ea ws Tin.x3k%f. ‘* ” 
4 a. Po ay Bolt Heading Machine, | One Planer, 20 in. x 44 ft. Putnam. 
One ‘* “16in. x3 ft. Matteawen. 


A lot of Wood Working Machinery. 

Six Small Punching Presses. 

One N. Y. Safety Steam Power Co., upright. 

25 H. P. Engine, and 20 H, P. Upright Boiler with all 
connections, &e. 


| One Brown & Sharpe Universal Miller. 
| One Heavy Wood and Light Miller. 
Two Lincoln Pattern Milling Machines. 
One No. 3 Garvin Milling Machine. 
One Combined Cutter and Reamer 
Threading Tool Grinder attached, 
| One Radial Drill, Al order. 
| One 32 in. Drill, Bk Gear and Self-feed. 
One 24in. Drill, Self-feed. Ames. New. 
One 22 in. Drill, Sliding Head. New. 
One 20in, Prentiss, new. 
One 18 in. Fitchburg. Nearly new 
One 17 in. Blaisdell. Good as new. 


Grinder, with 
New. 


New Tools Very Low. 


Five No. 2 Bolt Cutters, Wood & Light. 
"s 26 in. swing back geared and ‘self-feed U pright 
rills. 
One No. 1 Turret Lathe of American Tool & Ma- 
chine re oO. 
Please specify which of the above tools you want, and 


Haines. 


“ 
““ 


Onel0in. Blaisdell. 
we will forward all particulars. | One Gear Cutter. 
ees bs | Three Sensitive Drills, drills to 3-16 in. hole. 
STEAM LAUNCH, | One Boiler Makers’ Combined Punch and Shear. New 
40 ft. x7 ft.; draws 38 ft., Engine 5K x 9; Boilers One No. 3 Wilder P unch Press, Geared. New. 
82x48. Fitted wi y ' PE One No. 4 a6 “6 Geared. New. 
x4 Fitted with Carpets, &c., for pleasure. fan in Ww ilder Bar Iron Cutter. om 
IF 3AC One No. 3 és 
& Weeshurr & BEACH One 10 i. Fr. ea Engine. 
BEAM ENGINE, Seyen Ste hens’ Vises. 
Belting, Shafting and Miscellaneous Machinery. 
Low 


— 42-in. cylinder, 84-in. stroke, with fly- We will also have ready to deliver in 30 days 24 


wheel pulley, 20 ft. diameter, 36-in, face, and Engine Lathes, 16 in. x 7 and 8 ft. beds. Ames Mfg. 
Co. make, new, Al Lathes in every respect. Also in 60 
FOUR TUBULAR BOILERS, days New Ames Mfg. Lathes. 


60 inches in diameter, 20 ft. long, and all connections , ‘Two Engine Lathes, 20 in. x8 ft. 


ically » Two 22 in, x 10 ft. 

ic . 4 
practically as good as new Five “ ein x19 ft. 
Six a “ 28 in. x 14 ft. 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and103 Reade St., 


NEW YORK. 


E, P, BULLARD, 
(4 Dey Street, New York. | 


AMERICAN MAOHIN Is'T. 


est fuel-saving appliance ever invented. 


| logue sent on application. We set it up and guarantee per- 


| 


1 Engine Lathe 50 in. oh. ** 
: Engine pened 50 in. i” : 4 le | 
ingine Lathe 17 in. "2a... © 
7 Engine Lathes18in. “ x 7% ft. “ (Chain Feed GEO. C. TRACY & CO 
. aoe — 2%in. “ x 8 feet Bed. 
ingine Lathe 20in. “ x12 pe | +P th 
: Bogine a win. *§ = se OUnse orsa ‘) en aw 
ingine Lathe 20in. “ x 6 bad 
1 Bosteoutal Boring Lathe. EUCLID AVE. BLOCK, 
2 Wood Turning Lathes. 
1 Bement Double Pulley Lathe. CumvaLann, O. 
1 Shafting Lathe 28 in. swing x 26 feet Bed. Before doing anything in re- 
1 Shafting Lathe 28 in. x 25 gard be Patents, send for our 
1 Shafting Lathe 24 in. “ x26 + 140 page book, “ALL ABOUT 
1 Shafting Latue 22 in. ‘* x22 “ PA E TS,”’ mailed free. 
1 Speed Lathe. 
1 Polishing Lathe20 in. “ x25 a | 
1 Polishing Lathe 25 in. ‘* x 22 ” 


Headquarters for Machinists’ Tools and Supplies. 


— HILL, CLARKE & CO., 
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Owing to an Overplus of Contracts, 


FOR WHICH THEY HAVE TO THANK AN APPRECIATIVE PUBLIC, 


THE BUCKEYE ENGINE CO. 


BEG LEAVE 


WITHDRAW THE/R ADVERTISEMENT. 


RESPECTFULLY, 


Buckeye Engine Co. 


Room 42, Coal & Iron Exchange, 
36 Oliver Street, Boston, NEW YORK, 
NEW ENGLAND AGENTS. 





RUSS IWER & DUNN, 
Schuylkill Falls, Philadelphia. 





Sole manufacturers of the Excelsior Steel Tube 
Cleaners. Price, $1.00 per inch. Send for Circular con- 
taining names of users who consider it indispensable. 


WHITTIER MACHINE CO. 


MANUFACTURERS OF 


STEEL BOILERS, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 
N. ¥. Office, 120 Broadway. 








a per Regulator. 
Superior in every bt. to all other regulators. The 
Insures safety fro 
explosion. In ordering mention steam pressure. Illus. cate 
formance. Price, $75.00. 

AMERICAN STEAM APPLIANCE CO, 


18 & 15 Park Row, SOLK MANUFACTURERS, New YORK, 





' Manufacturers of Wilson’s Patent Free Open Double 
Disk 


STEELINE. 


Used for refining and tempering all kinds of Steel Tools. 
Increases their durability at least five-fold. 
Secures absolute safet y from cracking. 


Send for Cireular to 


BAUER & CO., 96 Greenwich Ave., N. Y. 


LANE g BODLEY co. FRIGA 
AME ATOR 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


“vT"iocoToh™” 


Fetd—Water- Heater and Purifier, 
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LEVER VALVE, 
for Steam or Water, from 1" to 6”. This valve has 
peculiar merits as a throttle valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of the butterfly. Send for our catalogue and 
price list. 
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CHAMPLIN & SPENCER, 
154 East Lake Street, Chicago, Ill. 
Sole agents for the “ Tanite”” Emery Wheels and Grind- 

ing Machinery. Dealers in Screw Cutting Lathes from $50 
to $150, with foot power, Small Amateur Lathes, Taps and 
Dies, “Twist Drills,” Machine Screws, “ Grobet Swiss 
Files,”’ Machine Bits, Stubs’ Steel Wire, Fh nn & Sharpe 
Tools, Emery,Crocus ‘and C omposition Rouge, Drop Forged 
Lathe, Clamp and Die Dogs, Chucks, Wrenches, Hand and 
Bench Vises, Iron Levels, Metal Saws, Pattern Letters, 
Pliers, ( ‘alipe rs, Slide Rests, Steel Rules, Micromete r 
Calipers, Speed indic sators, * Metallic Corrugated Pac king” 
for steam, air, gas or water joints, Steeline for hardening 
garpones U pright and Hand Drills, Belting and Packing, 

rus Wheels, ** Monk’s Moulders' Tools,” &c., &c 


THE DIXWELL IMPROVEMENTS 


For working Engines with 


SUPERHEATED STEAM 


Will reduce the consumption of fuel in non-condens- 
ing engines working under conditions otherwise fav- 
orable to economy, to 2.5 Ibs. of coal per I. H. P. per 
hour, and in condensing engines to 1.75 Ibs. of coal 
per 1 H. P. per hour. 

Prevent the waste from Cylinder Condensation, 
which, tesis show, amounts in every engine running 
to from 20 to 40%. 

We will test, free of charge, engines now running, 
and show parties desiring to examine the Improve- 
ments how much they can save. 


CEO. H. BARRUS, Agent, 
553 Shawmut Ave., Boston. 
Send for Circular and Pamphlets. 














—_ 


GEORGE PP. CLARK, 
Manufacturer of the Patent 


RUSE CAS TOt. 





SECTIONAL VIEW. 


Write for Prices and further a 
‘S1QTIOG MVE}G 1OJ 104V A outsying pue Sullvey I0J 





The only Solid Socket Castor in the market. No 
more noise. No more marking of inlaid floors. Save 
yous carpets by using the Rubber Castor. Warranted 

rfectin action. Also one of the best non-conductors 
or Rheumatism, Want to be used to be appreciated. 
Once tried always liked 
GEORGE e ‘CLARK, Windsor Locks, Ct. 


(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS. 


WORCESTER, MASS. 
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BROWN & SHARPE M'F'G CO. 


PROVIDENCE, R. I. 


MANUFACTURERS OF THE 


UNIVERSAL 


Milling Machine 


This Machine has been designed especial- 
ly to meet the wants of Steam Engine and Locomo- 
tive builders, and others engaged in the manufacture 
of heavy machinery and tools. 

The essential features and motions are the same 
as in our smaller Universal a Machine, with 
such enlargement of the whole machine and its parte 
as would best adapt it for the class of work to be 
done. The cone has three diameters, each 33g inches 
face. In addition, the cone is strongly geared, thus 
making six changes of speed. There are, also, the 
same number of changes of feed. The spindle boxes 
are of hardened cast steel, and, together with the 
— bearings, are carefully ground, and are pro- 

ded with means of compensation for wear. The 
spindle will carry a cutter arbor projecting 15inches, 
which is supported by an adjustable center at the 
outerend. Cutters of 8 inches or less diameter can be 
used, The horizontal movement of the spiral clam) 
bed upon the knee, in a line with the spindle of the 
machine, is 644 inches, and the vertical movement 
of the s nag bed centers below the spindle centers 
is 11 inches. The spiral bed can be set at angles of 
85° each wa from center line of spindle, and can_ be 
fed automatically 22 inches, taking also 22 inches 
between the centers, and will swing 114 inches. 

| ll Illustrated Catalogue sent per mail on appli- 
cation. 


MACHINE TOOL WORKS, 


FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(‘Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA 


eS” sent mts, STEAM HAMMERS ue, 


Having introduced many novel and valuable sngreseenente into the construction of SHAPING, SLOTTING, 
BORING and PLANING MACHINES, as weil as Lathes and Drills, we are now prepared to furnish these 
machines in greater perfection than ever before. By means of our improved devices the operations of turning, 
drilling, Bett Tl planing and shaping, or slotting, can all be performed with a . et saving of time and 
labor. found worth any purchaser’s while to examine our new methods of screw-cutting, feed- 
gearin . convenient arrangements and attachments for enabling work to be done with the least sible 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 
SCREW CUTTING LATHES, which cut 16 threads and give 16 - “3  eeeest changing —. — for 
Catalogue. b’K Th. ME 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
@ Engineer or other attendant while running. Recommended by Insurance 
sae ie 
NSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. 
2,4 and 7H. P. and upwards. Built by 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. 


Boston Agency, HILL, CLARKE & CO, 36 & 38 Oliver Stree.. 


STEAM 


Pumping Machinery 


For Feeding Steam Boilers, Filling Reservoirs 
and Tanks, and for General Pumping. 


SEND FOR CATALOCUE 


TNustrating every variety of 


STEAM PUMPING MACHINERY, 


Cope & Maxwell M’f'g Co. 
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aphs and Prices furnished on appli- 


A. 





O. W. FIFIELD, Manufacturer of ENGINE LATHES from 





te) 

HAMILTON, OHIO. aa 

BS 

Machines Send for ie 
at reduced our new eo 
prices, Illustrated 4 
and Catalogue pe 
Wheels er Ons 
Guaranteed. C55 








Consulting Engineer, 


JAMES W. SEE. HAMILTON, OHIO, 


Babcock & Wilcox Wierctae Clean Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints, All joints made by expanding wrought | 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or | 
sediment. Adapted to all kinds of tue!. Steady water | 





Rapid steaming. Highest attainableeconomy. Centen- | 
nial Exposition Medal awarded this boiler tor highest | 
economy and efficiency on test. 

Illustrated ne aa and other desired information 





t St.. New York. 


AMERICAN MACHINIST. 














line and dry steam. No leaks from unequal expansion, | 


| May 8, 1880 





“THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


MAKE SPECIALTIES OF 


Drop HMammers, 


PUNCHING PRESSES, 


HAND DRILLING MACHINES, RATCH- 













ET DRILLS, COMBINATION LATHE 
CHUCKS, CUTTERS FOR TEETH OF 
GEAR WHEELS, SCREW PLATES, 
, HAND, MACHINE NUT AND PIPE 


TAPS, AND BOLT CUTTERS, 
In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 
MACHINE and Special Machinery, &e- 


PRICE LISTS FURNISHED ON APPLICATION. 


THE BILLINGS & SPENCER CO. 


HARTFORD, CT., U. 8S. A. 


Manufacturers of the genuine 


PACKER 
RATCHET i 
DRILLS. 


Drop Forged from best Norway Fron and 
Bar Steel. 








PRICH LIST. 


PACKER RATCHET. 





No.1. 10 inch Handles 10 50 

“4. 7 * 13.50 

“©. = “ 16,00 

pe ae oe vas . 19.00 

"«% 5 90 “ 23.00 

B 
BiG. La RO ee TI iinn'n s cbt ncinediared mevinneed ; ATONE TS. ccd peiala iets sak Miadaaineetin ak Sena eal . 00 
“ 2. 12 Ty Ti 


0 50 
my Eiotaie, fouling Machines, Machinists’ 7 ools 
Price L 


Steel and Iron Drop- 


ngs of every description tor Gun 
and Machinery genera “i = é A 


nd for Illustrated Catalogue and 





ct GEARS of all sizes and 














kinds, Iron or Brass. Send 
for Circular. Gears cut to or- 
der. Models and light Machin- 
ery, Water Motors for driving 
Sewing Machines, etc. GEO. 
B. GRANT, 100 Beverly Street, 
Boswon. 
Bs 
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W. B. FRANKLIN, VicrE-PRESIDENT. =n £ As 
J. B. PIERCE, Secrerary. = 5 a : 
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PRICES REOUCED. SEND FOR NEW CATALOGUE. = i on = 
CLAY TON STEAM PUMP WORKS, ‘as c 
14 AND 16 WATER STREET, BROOKLYN,N.Y. — 1) ) ? 








EXPOSITION, 1878. 


GOLD MEDAL AWARDED, PARIS 


BLISS & WILLIAMS, 


Plymouth, Pearl and John Streets, 


BROOKLYN, N. Y. 
Manufacturers of all kinds of 


Presars, Diss and Special Machinery 


FOR WORKING SHEET METALS, &c. 
FRUIT AND OTHER CAN TOOLS. 


J.M. CARPENTER & = 








PAW TUCKET.R.I. 





prompuy AnsOO AmOOUK & WILCOX, Engincers, | Manufacturer of TAPS AND DIES of every Tuarrlation 


Also, for sale low, UNITED STATES STANDARD GAUGES, from ){ to 8 inch. 





